WO 03/ 043985 PCT/ EP02/ 13025 HETEROCYCLI C COMPOUNDS AND METHODS OF USE The
present invention relates to heterocyclic conpounds, pharmnaceuti cal

conposi t iwol30e8Ri ni ng them and to nethods of treating c@®cURPODNI2S
associated wwth the Retinoid X Receptor (RXR) and the Peroxi sone
Proliferator-Activated Receptor (PPAR) famlies with the three subtypes
PPARa, PPARy and PPARy. In one aspect the present invention provides
conpounds of the formula R X L O wherein R2 (CH" R3 RIOL is R4

radical in whic ?Hli’é t | kyl, aryl,

het eroaryl, aral lﬁE%éc?ﬁ‘ll gﬁl’“"w@g lhfm r ogeirjlS ?’giy, optionally
substltuted al kyl, aryl, aralkyl al koxy, aryloxy aralkoxy al kyl t hi o,
arylthio a'rheaureédmirtvbnmn lﬁ&testoﬁmq‘glehp wmmtgnds pharmaceuisaR3 conbi ned are
alkylene |cht eth f@fgd to forma
-t FOPRR P'Ha g'gztéeﬁ%th%rag gﬁﬂ?ﬁﬁ@%nﬁﬁ\sﬂs Qéé%ma?éd Y i s hydrogen;
or Y RétioidX Rak@tont(cﬁgmﬁmd the Phrdxlsemeaﬁrbhiﬂramrtﬁﬁéw@thé)Re&%'foé’tﬁpd\ﬁ‘)ed to form

a bond _proyjded that i S 4 or R4 and Y taken together
with f?ﬁ‘é‘eﬁé’ft%g?? g‘feoerr%“th ﬁpéﬁgt%ﬁ‘%ﬁ%%@gﬁlﬁ ma bond provided that nis
1, and R2 and R3 taken together with the carbon atons they are attached to
f orm a bondon@&spect the present invention provides compounds of the formula

. X
AN
S I
o7\ 2
o R
wherein
R2
(CHY), R,
Rioﬁ\
Rxl
Lis o radical in which R is hydrogen, optionally substituted alkyl, aryl,

heteroaryl, aralkyl or cycloalkyl;
R. is hydrogen, hydroxy, optionally substituted alkyl, aryl, aralkyl, alkoxy, aryloxy,
aralkoxy, alkylthio, arylthio or aralkylthio;
Rs is hydrogen or aryl; or

R, and R, combined are alkylene which together with the carbon atoms they are

attached to form a 5- to 7-membered ring;

n is zero or an integer from 1 to 2;

Y is hydrogen; or

Y and R, taken together with the carbon atoms they are attached to form a bond
provided that nis 1;

R, is hydrogen; or

R, and Y taken together with the carbon atoms they are attached to form a bond
provided that n is 1, and R, and R, taken together with the carbon atoms they are

attached to form a bond; or



WD 03/ 043985 PCT/ EP02/ 13025 R' (CHY)m RIOR4 L is radical in which R 1is
hydr ogen, optionally substituted alkyl, aryl, heteroaryl, aral kyl or

cycl oal kyWp oR043985 hydr ogen, optionally substituted al kyl, parkpay13es

hal ogen; mis an integer from1l to 2; Y is hydrogen; R4 is hydrogen; or R4
and Y taken together with the carbon atons they are attached to forma bond
provided that mis 1;, R and R are independently hydrogen, hal ogen,
optionally substituted al kyl, al koxy, aralkyl or heteroaral kyl; or R and
R conbi ned together form a methyl enedi oxy group provided that R and R are
attached to carbon atonsgadjacent to each other; or Rand R conbined

together with the ca atons they are attached to forman optionally
substituted 5- to 6: ered aromati c or heteroaromatic ring provided that
R and R are att@dhetrto carbon atoms adjacent to each other; or R C and
R -C may i ndepéhde be replaced by nitrogen; Xis -Z-(CH2)P Q Wwherein
Zis abond, 0, § B(ON S(O2, -C(O- or -CCONR5- in which R5 is

hydrogen, alikyl or atal kykadicd?id whigfR] Btlﬂfiﬂﬁfgem%o}laf&%&étit@eﬁ%l@l bond
provided that Z is not a bond when p is I; or Qis -Q(CH2)r or -S(CH2)r in
whi ch atlj Retorepryl, grall of gydeadkylf rom 1 to 8; or Qis -Q(CH2)1_80-,

opt onbl 1y < bt Pbas dPignabesudeahot AON onBll 1 rat i or
het er oar al kylky isQin integer from 1 to 2;

Y is hydrogen;

R, is hydrogen; or

R, and Y taken together with the carbon atoms they are attached to form a bond

provided that mis 1;

R and R’ are independently hydrogen, halogen, optionally substituted alkyl, alkoxy,
aralkyl or heteroaralkyl; or

R and R’ combined together form a methylenedioxy group provided that R and R’ are
attached to carbon atoms adjacent to each other; or

R and R’ combined together with the carbon atoms they are attached to form an
optionally substituted 5- to 6-membered aromatic or heteroaromatic ring provided that R and
R’ are attached to carbon atoms adjacent to each other; or

R-C and R’-C may independently be replaced by nitrogen;
X is -Z-(CH,),-Q-W wherein Z is a bond, O, S, S(O), S(0O),, -C(O)- or -C(O)NRs- in
which
Rs is hydrogen, alkyl or aralkyf;
p is an integer from 1 to 8;
Q is a bond provided that Z is not a bond when p is 1; or
Q is -O(CHgp),- or -S(CHy),- in which r is zero or an integer from 1 to 8; or
Q is ~-O(CHy)1.50-, -S(CH,);.80-, -S(CH,)1.6S-, -C(O)- or -C(O)NRg- in which Rg is

hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyl; or

Q is -NRg-, -NR5C(0)-, -NRs;CG(O)NH- or -NRsC(O)O- provided that p is not 1;
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Qis -NR6-, -NR5C(O -, -NRSC(ONH or -NR5C(0)O provided that p is not 1;
-2 WO 03/043985 PCT/ EP02/ 13025 Wis cycloal kyl, aryl, heterocyclyl,

ar al kyl owolewewsar al kyl ; or Wand R6 taken together w thPCR&EPN2/1302hen at om
to which they are attached forma 8- to 12-nmenbered bicyclic ring, which
may be optionally substituted or may contain another heteroatom sel ected
from oxygen, nitrogen and sulfur; or a pharmaceutically acceptable salt
thereof; or an optical isoner thereof; or a mxture of optical isoners
thereof. I n another aspect the present invention provides nethods of

treating conditions nediated by the PPAR receptor activity in mammals.
Such conditi ¥hi§ qyﬁ@@'lﬁlﬂ’earb]'y§P§efﬁcé§'¥{)§,ra|kyi'19b|§?rp 'ia@%/hioé, hyper chol est ereni a,
at heroscl erosi s, hypertriglycerjdema, heart failyr ocar di. al
infarction, VA3dRy kﬁ?&’@% wit é'?%lf‘@\?ﬁ%’&ﬁ'ioﬁtomr&%b@&?%9@@?32@["0%,
obesity, ingl@mahbmPeredmidyeiid iy, whidhaRay bébgthwianpsitstitlitekasaay skin

di sorders, respiratory diseases, , ophthal mc disorders,, |BDs (irritable
bowel di seas89ntainapgingt heieroaiam PF@CE?HJ"O@BWQG%’ i Qyensand SUI?HE conpounds of

the present invention are particularly useful.in mmal.s as . ogl ycem ¢
agent 8" & ghaimaceptically agaopt S%‘r'g@@‘i’f’i%ﬁn@l’['% ﬁﬁm‘a?g?%e?fno(/\?\ F@H%{%ﬁ%ai r ed

gl ucogpridaPlsemaRrBerebi/per gl ycem a and insulin resistance are inplicated,
such as type-1 and type-2 diabetes and Syndronme X. Preferred are the

conmpounds of the invention which are dual agonist f .. PPARa.. PPA
receptors. ?“I'W%o”ﬂﬁr@@?ﬁtR'?%R’/@ﬁ?ri'td'ﬁvﬁné'%f’&oé" S"ﬂegﬂoeqsﬁooi;t/r%ﬂ"}g 8%‘%%&%%, v
phar rrﬁre@wtéd:%b the RFAFDRICEp1ON actiAy irainaimngalé. heuoh coetitions inthude piysljpideinig, t he

conmpounds  and net hod f treatjng conditions di a by the. RXR and t he
PPAR h¥RgHiRidemia; W[ﬁpﬁatea‘mava{f\eg%c 03'%ﬁwr{éﬁ§FH‘%€%§ﬁtﬁe¥Q§B@§hds. The
Conpogfydsardial infgctiony gaticLian diseysed, sardiwascral diseases) ibpertdristm, vbasdiy/| i gands
for other nucl ear _r.eceRtorw,i ch, z%se kngsi(/n &.o formeheitre[r od(iirgersi c conpl exes
wi th HamMRatop etz cancer, AMzhaimer SIS akIR dIsqIdes: feSRIFRlVal s
phar mgrMbintietis6RBRY BOd GRtabiObdwel Risegss)haiceratietaity ahd Crourpdiseate. of t he
inventjon for the treatnent of .the condi ﬁi NS manti oned,  herei nabove. -3

The compounds of the present invention are particularly useful'in' mammals as

hypoglycemic agents for the treatment and prevention of conditions in which impaired

glucose tolerance, hyperglycemia and insulin resistance are implicated, such as type-1 and

type-2 diabetes and Syndrome X. Preferred are the compounds of the invention which are

dual agonists of PPARo and PPARy receptors.

The present invention relates to heterocyclic compounds, pharmaceutical
compositions containing them, methods for preparing the compounds and methods of
treating conditions mediated by the RXR and the PPAR families, including activation of
PPARs, using such compounds. The compounds of the invention may also be used in
combination with ligands for other nuclear receptors which are known to form heterodimeric

complexes with the RXR receptors.

Further, the present invention relates to pharmaceutical compositions containing the
heterocyclic compounds of the invention for the treatment of the conditions mentioned

hereinabove.



WO 03/ 043985 PCT/ EPO2/ 13025 Listed bel ow are definitions of various terns
used to describe the conpounds of the instant invention. These definitions
apply to wbheswnewss as they are used throughout the specifPceatPoomoahd t he
claims unless they are otherwise limted in specific instances either

individually or as part of a |arger group, e.g., wherein an attachnent

point of a certain group is limted to a specific atomw thin that group,
the point of attachnent is defined by an arrow at the specific atom The
term"optionally substituted al kyl"™ refers to unsubstituted or substituted

strai ght t.b ched i.n _hydrocarhon groups having 1 to 20 carhon atons,
o eroranl y e A6N G SRS VS oM (S dBet e des g RS B

i ncl Ufi%tdmﬁﬁwhtlorﬁthb’ése dyfumﬂmhs aprﬁptaftﬂpyérms av-they sile, used Brrbydhout grbut yl |
penty

e b ebatiantion e T8 Ssts it deey S GRe o e s g R e o Lpe
S ublsg g’lcmmwulglxark gﬂga? of anmg@r @rbug, i@e? L ghdgl@m Ma@rohut@ﬁt pdﬂﬁl)cﬂ a d@giﬁ]fnﬁggkbup
oY oy Rt GiasHiai e Sl e SR e A Y HERTE PR 8o,

al kyl sutHeaspptific atoph.sul fonyl , het eroaryl sul fonyl, sul fonam do, nitro, cyano,
car boxy, al koxycarbonyl, aryl, al kenyl , alkynyl, ar al koxy, guani di no,

het I | ud indolyl., . {m,dazolyl. furyl . thi th lyl,
pyr rob s vl TheyRb POt ured sl 658 © upspiniified b BBt MR e
term ‘o brseiched grlychn ;uy?‘beimom ordups baviag kyd_;r ﬁgroettmm mﬂalsiqwe:fe'rd@w mﬁb?/e havic ng 1
(0] C e en al O rerers
to 11 GaloRetorin ErembBniyBRbAENaR afo s neRES melii. S anfv. TR £o°any
of the- mhpvebmylkubbmlopmylhmayng;oabxwa@iyb ltmdﬂﬁétbﬂper;tﬁlm}al afaddrr]\é hkdt.her
nt n { 0 achnment.
& oup S By b Sty? stiteBaP 67e deTmCae e PR atborfueFby AR By ny:
rezI e][ sndrﬁ ofithe fOl{oWIﬂi@gﬁiDmyehadedtr@(yOUﬁﬁodWIqﬂ@lnayl bIRaSt ?n(%rbxyawo_lm,? ?t ons
an u er cont al ni a.car n.ta carpon I, .00 e polnt o
L acAleREYoS AT A i S Ry Bt TR Ry o, AISERSAT The term
" al ky laggisUliored, eirdsdifongl, Bétefiagiuliohd] sulfonamite, oftrolcyaoScatibddypn at onms
o2 SRR LA, SRIE S0 bt npi kiplish Rhoyl ™ " ™
imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl, piperidyl, morpholinyl and the
like.

The term “lower alkyl” refers to those alkyl groups as described above having 1 to 7,
preferably 1 to 4 carbon atoms.

The term “halogen” or “halo” refers to fluorine, chlorine, bromine and iodine.

The term “alkenyl” refers to any of the above alkyl groups having at least two carbon
atoms and further containing a carbon to carbon double bond at the point of attachment.

Groups having two to four carbon atoms are preferred.

The term “alkynyl” refers to any of the above alkyl groups having at least two carbon
atoms and further containing a carbon to carbon triple bond at the point of attachment.

Groups having two to four carbon atoms are preferred.

The term “alkylene” refers to a straight chain bridge of 1 to 6 carbon atoms
connected by single bonds (e.g., -(CH,)x- wherein x is 1 to 6), which may be substituted with
1 to 3 lower alky! or alkoxy groups.
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-4 WD 03/ 043985 PCT/ EP02/ 13025 The term "cycloal kyl" refers to optionally
substituted nonocyclic, bicyclic or tricyclic hydrocarbon groups of 3 to 12
carbon atwos3z/oeash of which may optionally be substitutedPoy/EPoneoes nore
substituents, such as al kyl, halo, oxo, hydroxy, alkoxy, alkanoyl, am no,

al kyl am no, dial kylam no, thiol, alkylthio, nitro, cyano, carboxy,

car boxyal kyl , al koxycarbonyl, al kyl- and aryl sul fonyl, sulfonam do,

het erocyclyl and the like. Exenplary nonocyclic hydrocarbon groups incl ude,
but are not limted to, cyclopropyl, cyclobutyl, cyclopentyl,

cycl opentenyl, cycl ohe nd c cl ohexe

CYCl 0D e el SIS A el OB RSl S BRI PR

} ﬁte Iro ?wwog%\?g@%%tg ogsiahﬁ@émrdﬁrhweacibbtwmbb h&yiopllohmw subbir:tgtp::llnly[ 2.2.1
2,6, 6DPP|0h€10Ff§/$LmS ithentsy §J'<1 'h%'p‘t‘%l? OXOS“YE%VV?@ ’éyfi‘i?bi’){h aig: tﬁeyl i ke.
ExermlaﬁJ hén%uﬁd il éimhmh@wuamlogmu@ah@@amyp@&mqraydyl alkdxycagonilke. The
term"a ers to a refers to al kanoyl ,

ar oyl a"‘ﬂbtaéid@MWP”Y'a?‘ﬂ}fPQP'E‘é?othemcygﬂ r@?’&%ﬁﬁyal kanoyl . The term

"al kanoyl " refers to alkyl-C(O-. The term "al kanoyl oxy" refers to
al kyl - C( O) ERempiBAemoRbERic airdwb:&bbmgrouwdlcludeaﬂ)dt)elranoﬂmﬁlteddb,er to al kyl -

and (al kyl ective
i R

"al kyl am not hi ocarbonyl " refers to al kyl - NHC(S) - The term "trial kyl sil yI "
refers to (ExkkplahBBicyclic Fyardcaron groupalincids bqrhyi)ﬂyldylrleémhsdmmdy(lal kyl ) 3Si O

-5 WD 03/043985 [ EPO2/ 130 The al k rs to

alkyl .tg(a@vﬁronwmﬁ feferanspeppaanychprots kel GeloRd upgdt °
bicyclo[2.2.1]heptenyl, 6,6-dimethylbicyclo[3.1.1]heptyl, 2,6,6- trimethylbicyclo[3.1.1]heptyl,
bicyclo[2.2.2]octyl and the like.

Exemplary tricyclic hydrocarbon groups include adamantyl and the like.
The term “alkoxy” refers to alkyl-O-.

The term “acyl” refers to alkanoyl, aroyl, heteroaroyl, arylalkanoyl or

heteroarylalkanoyl.
The term “alkanoyl” refers to alkyl-C(O)-.
The term “alkanoyloxy” refers to alkyl-C(O)-O-.

The terms “alkylamino” and “dialkylamino” refer to alkyl-NH- and (alkyl),N-,

respectively.
The term “alkanoylamino” refers to alkyl-C(O)-NH-.
The term “alkylthio” refers to alkyi-S-.
The term “alkylaminothiocarbonyl” refers to alkyl-NHC(S)-.
The term “trialkylsilyl” refers to (alkyl)sSi-.
The term “trialkylsilyloxy” refers to (alkyl)sSiO-.
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The term "al koxycarbonyl" refers to alkyl-O-C(O-. The term

"al koxycar bonyl oxy" refers to alkyl-O-C(O O . The term "carbanoyl" refers
to al kyl -WBi@s@3985 (al kyl ) 2NC(O) -, aryl -NHC(O -, al kyl (ar pCrAmet/ 025

het eroaryl - NHC( O -, al kyl (heteroaryl)-NC(O -, aral kyl -NHC(O) - and

al kyl (aral kyl )-NC(O -. The term"aryl" refers to nonocyclic or bicyclic
aromati ¢ hydrocarbon groups having 6 to 12 carbon atons in the ring
portion, such as phenyl, naphthyl, tetrahydronaphthyl, biphenyl and

di phenyl groups, each of which rmay optionally be substituted by one to four

substi t uent ¥} oxy, al koxy, al kanoyl, al kanoyl oxy,
optionally The %Hﬁ émeﬁ%rg?(% %mghé/@l kylthio, nitro, cyano, carboxy,
car boxyal kyl , alkoxycarbonyl al kyl t hi ono, al kyl- and aryl sul fonyl,

sul f onami dolheHetref ‘Aieyasifonyl” wrfﬁtSttMelkyl'r?a(@.)g-The term "nonocyclic aryl" refers
to optionally substituted phenyl as described under aryl. The term

. b I I h h | kyl ,
such s bendyt B e Rb Ay He P IR LIRS o aral iy s The term

"aral koxy" refers to an aryl group bonded directly through an al koxy group.
The term™” a'lffyﬁltsmm faﬂrqxwarb@ﬁmw teierartglalkﬁé@)cze OThe term "arylthio" refers
to aryl-S The term"aroyl" refers to aryl-C(O-. The term "aroyl am no"

refers to ” term

"aryl oxycar bony“ %‘%\%" ltrg%z:lér/\Fa Q%lw%k} %Q%A)Eggﬁé)'"h%ﬁ\rl%@t@l vyl " or

" het ermtyyalyt)“NC( ﬂ)emstetccarwn\lmt(})e,rmkw(he&tdw)ﬂ) NOI®Y, arbikyI-MHCE@)- What ed or

unsat%}& %ﬁ%lc or non- aromatlc cyclic group, for exanple, which is a
r§e & nocycllc - to 12-nenbered bicyclic, or 10- to

15-nmenbered tricyclic ring system whi ch has at | east one heteroatomin at

| east one Jdeliom Whnetmstcaimhog/cnd: ngblcﬁicbmuﬂaug hgéiroch®ohejrelipe®asinigc gr oup

cont a t ve 1, 3 het eroato el ect from

i1 oSoR 2 B SO LRL PROR. Sipran ey Ger e Gh e PP b and
blphenyl and dlphenyl groups, each of which may optionally be substituted by one to four
substituents, such as alkyl, halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, optionally

substituted amino, thiol, alkylthio, nitro, cyano, carboxy, carboxyalkyl, alkoxycarbonyl,
alkylthiono, alkyl- and arylsulfonyl, sulfonamido, heterocycloy! and the like.

The term “monocyclic aryl” refers to optionally substituted phenyl as described under
aryl.

The term “aralkyl” refers to an aryl group bonded directly through an alkyi group,
such as benzyl.

The term “aralkylthio” refers to aralkyl-S-.

The term “aralkoxy” refers to an aryl group bonded directly through an alkoxy group.
The term “arylsulfonyl” refers to aryl-S(O),-.

The term “arylthio” refers to aryl-S-.

The term “aroyl” refers to aryl-C(O)-.

The term “aroylamino” refers to aryl-C(O)-NH-.



sul fur heteroatons may al so optionally be oxidized. The heterocyclic group
may be attached at a heteroatom or a carbon atom Exenplary nonocyclic
het er ocycWom3g#398ps i ncl ude pyrrolidinyl, pyrrolyl, pyraz®CyEPo2/30es anyl ,
pyrazolinyl, imdazolyl, imdazolinyl, imdazolidinyl, oxazolyl,
oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl,

t hi azolidinyl, isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl,

t hi enyl, oxadi azol yl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-

oxopi peridinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 4-piperidonyl,
pyridyl, pyra2|nyl pyri mdinyl, pyridazinyl, tetrahydropyranyl,
nnrphol|nyﬂheﬂﬂﬂhﬁﬁﬂgh@BﬂNVW”Nﬁﬂ$éﬁ@ﬁ&ﬁb@“ﬂwl sul f oxi de, thi amor phol i nyl
sul fone, 1, 3-di oxol ane and tetrahydro-1, 1-di oxot hienyl and the Iike.

Exenpl ary %@x&irﬂ %elfb%éy gwﬁ hﬁéf%eﬁwsrefe?&{ougﬁommgﬂ yéubs@luf&ﬁdruw dol yl,

benzot hi azol yl,  benzoxXa nzoxazol yl , benzot hi enyl enzoth|a2|nyl
qui nu@aﬁumtﬁq/ pr um’tuf@tadngwomaﬂ@ et PemaENAiiGiayelic Group, fercxaniple: sdishisRridny | |

I soquiyneln r?retg ﬁwn%byéﬁws qy dot?é?&i blc?,elﬁcaﬂwciwwmméa méw.c ring

benzi m da g enzopyr an 1 zIn benzofuryl, chr onmonyl
counmasystgm, w @hb@p;at &ﬂﬂ onechaﬁef@atpﬁym at Jmsh@a@aq:arhw afomerRjnipy | ring.

rroI f |
P o VPO e AR sph Uiy Snelirab el S
di hydrselqgﬁedélpm nitrppen sigos, awgsn@mwm @thuamnsqwhﬁéezﬂaaunﬁgﬂgﬁn apft hal azi nyl
and t@ﬁudrlﬂg‘f‘em&%gﬁa{] s ggﬁz‘aeﬁ%lluynsﬁ Bﬁ%%@wﬁé h&teﬂfc%lf&sgrbd’rﬁln‘d geCar bazol yl,

di benzoazepi ny n enzi ndolyl, phenanthrolinyl,
acri dlaﬁ9!¢hedrﬂ1@dmﬁ¢fﬁﬂi0m ] Cafb%ﬁf@ﬂam nyl , phenot hi azi nyl, xant henyl ,
carbolinyl and the like. The term "heter ocycl yP" includes substituted

het er ocycl i S r terocyclic
rouns Lob ﬁffﬂ\gﬁg%’ﬁmn@b%ﬁé hétlsl;o%ycncfg?&%sqr%m&é ﬁyrgfnempl p}érﬁfv% %g% gLer y

PCT/ ERgetangopsazqiiayl, midgaoly, ("B)dah%ﬂwbi(?'de%ﬁ"dtﬁ'b'b?é@o% opzligiyh . (c) hal o;
((jidél (Izy é(%ﬁiorllgyl is %zo gﬁ Efﬂla?diht/l' PRalaL Yy HislolibinyIeEo@iEzB1), isdtHiatoRdhy Ofuy,
tetrahydrofuryl thienyl, oxadlazolyl piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-
oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 4-piperidonyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl
sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane and tetrahydro-1,1-dioxothienyl and the

like.

Exemplary bicyclic heterocyclic groups include indolyl, dihydroidolyl, benzothiazolyl,
benzoxazinyl, benzoxazolyl, benzothienyl, benzothiazinyl, quinuclidinyl, quinolinyl,
tetrahydroquinolinyl, decahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl,
decahydroisoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofuryl, chromonyl,
coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl
(such as furo[2,3-c]pyridinyl, furo[3,2-b]-pyridinyl] or furo[2,3-b]pyridinyl), dihydroisoindolyl,
dihydroquinazolinyl (such as 3,4-dihydro-4-oxo-quinazolinyl), phthalazinyl and the like.

Exemplary tricyclic heterocyclic groups include carbazolyl, dibenzoazepinyl,
dithienoazepinyl, benzindolyl, phenanthrolinyl, acridinyl, phenanthridinyl, phenoxazinyl,
phenothiazinyl, xanthenyl, carbolinyl and the like.

The term “heterocyclyl” includes substituted heterocyclic groups. Substituted
heterocyclic groups refer to heterocyclic groups substituted with 1, 2 or 3 of the following:
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(g) cycloalkyl; (h) carboxy; (i) heterocyclooxy; (j) al koxycarbonyl, such
as unsubstituted | ower al koxycarbonyl; (k) nercapto; (I) nitro; (m
cyano; (rwoggldxdsan do, sul fonam doal kyl, sul f onam doaryl POI/EP02/13025

sul f onam dodi al kyl; (o) aryl; (p) alkylcarbonyloxy; (q) arylcarbonyl oxy;
(r) arylthio; (s) aryloxy; (t) alkylthio; (u) fornyl; (v) carbanoyl;

(w) aral kyl; or (x) aryl substituted with al kyl, cycl oal kyl, al koxy,

hydr oxy, am no, al kylam no, dialkylam no or halo. The term

"het er ocycl ooxy" denotes a heterocyclic group bonded through an oxygen

bri dge. The er heteroaryl" refers to an aromatic heterocycle, for

exanpl e nnn c C or bicyclic aryl, such as pyrrolyl, pyrazolyl,
|n1dazolyl(bbx@x@byyﬂxuxmndmdﬂyﬂmmwhiazonI, isothiazolyl, furyl, thienyl,
pyridyl, ?2|§ pyri mdinyl, pyridazinyl, indolyl, benzothiazolyl,
benzoxazonF WO 03/ 043985 PCT/ EP02/ 13025 benzothlenyl qui nol i nyl,

i soqui nol i ny) , obefia. E@gazol yl, benzofuryl and the like; optlonally

Pt et el sLPRLod ik ah QPRSI T e
refers to Hét emtkakyl - C(O) -

(g) cycloalkyl;

(h) carboxy;

(i)  heterocyclooxy;

() alkoxycarbonyl, such as unsubstituted lower alkoxycarbonyi;

(k) mercapto;

(h nitro;

(m) cyano;

(n) sulfonamido, sulfonamidoalkyl, sulfonamidoaryl or sulfonamidodialkyl;

(0) aryl;

(p) alkylcarbonyloxy;

(g) arylcarbonyloxy;

(r) arylthio;
(s) aryloxy;
(t) alkylthio;
(u) formyl;

(v) carbamoyl;
(w) aralkyl; or
(x) aryl substituted with alkyl, cycloalkyl, alkoxy, hydroxy, amino, alkylamino,

diatkylamino or halo.

The term “heterocyclooxy” denotes a heterocyclic group bonded through an oxygen

bridge.

The term “heteroaryl” refers to an aromatic heterocycle, for example monocyclic or
bicyclic aryl, such as pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
furyl, thienyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, benzothiazolyl, benzoxazolyl,



The term "heteroaral kyl" refer to a heteroaryl group bonded through an

al kyl group. Enconpassed by the invention are prodrug derivatives, e.g.,
any phar mso@anixss |y acceptable prodrug ester derivati ve®CofEPONE3025
carboxylic acids of the invention which are convertible by solvolysis or
under physiol ogical conditions to the free carboxylic acids. Exanpl es of
such carboxylic acid esters are preferably | ower alkyl esters, cycl oal kyl
esters, |ower alkenyl esters, benzyl esters, nono or disubstituted | ower
al kyl esters, e.g., the co-(am no, nono- or di-lower alkylam no, carboxy,

| ower al koxycar bonyl ) -1 ower al kyl ester t he a- (| r.. al kanoyl oxy, | ower
al ko8enapibisnyl, CIHF‘O%PY%'I'WF’OB’I‘MQ %WM%&WF‘%UWBMN)@I“@’IOp%89%(ll¥rs, such as
t he pippaliOdddByy eRELBYEr 80, 96werddlkbxy/ e hbloke conventionally used in the art.
The conpounds "of the invention depending on the nature of the substituents,

may possess one or nore asynmetric centers. ﬁ?e resul ting
di ast er eoi Eisrg, h?fﬁf‘?‘*&iff“'fpéﬂnﬁ%r?‘m P?@Tqa’@'ﬁé s-omers, and geonetric
i soners are enconpassed by the instant invention. Preferred are conpounds

of the for JABF RN felebs todhdi&roanc@®)V wherein Z is a bond, 0, S,
-C(O- or 1-qi]é%)MIQIRS- |Fn C;\}\/,hich R5 is hi/ygrc%)en, al kyl or aralkyl; pis an

integer from1l to 8 Qis a bond provided that Z is not a b nfi when p is 1;
or Qis - e “beterogratioy)retar fo ahetarogryl grogbendge t'ﬁﬁ”?'ﬁ?@&@‘?’ P8 1 to 8;
or Qis -Q(CH2)1 80-, -S(CH2)1_80-, -S(CH2)1 8S-, -C(O- or -C(ONR6- in
\fll\lh![ ch R6 : Encdwglyhl'fgle@ay tr@ﬁh\'{ema,h labbl ?;'“Fﬁ'gi devitvgtthes) é&%% anwlﬁlél_\gﬂmbéwca”ﬁr yl,

et er oar ara or = heteroa ;.or Qs - T -,

- NR5@@)F{ﬁbleb?mdwéﬂ%)d@'v%‘yﬁ%f’{@a C%/‘FPQP‘V'}? al(gédsr%tthel',m’éwpg"%%'c%%al kyl, aryl,
het er @gyshible bypscNdss dtunhst sHysriciday bonditions o WO FR3/ MO Ec &G3¢.EP02/ 13025
Wand R6 taken together with the nitrogen atomto which they are attached

forma 8- _to 12-nenbered bigcyclic rin ich may b t.ional |
subst | t ut cEXBPPIRRGT ST RATILF P BT BAP YO Aly P Bl il
ni t r ogRersarded HIkERY esefs, BeRARESRAS Hidnodr isubstitatpd walee aligl ¢stersee.gofthe or an
optical isonmer thereof; or a m xture of orptf(cal LSO rs thIEr eo{ :
®-(amino, mono- or di-lower alkylamino, carboxy, lower alkoxycar onyl)-lower alKyl esters,
the a-(lower alkanoyloxy, lower alkoxycarbonyl or di-lower alkylaminocarbonyl)-lower alkyl

esters, such as the pivaloyloxy-methyl ester, and the like conventionally used in the art.

The compounds of the invention depending on the nature of the substituents, may
possess one or more asymmetric centers. The resulting diastereoisomers, optical isomers,

i.e., enantiomers, and geometric isomers are encompassed by the instant invention.

Preferred are compounds of the formula | wherein
X is -Z-(CH5),-Q-W wherein Z is a bond, O, S, -C(0)- or -C(O)NRs- in which
Rs is hydrogen, alkyl or aralkyl;
p is an integer from 1 to 8,
Q is a bond provided that Z is not a bond when p is 1; or
Q is -O(CHy),- or -S(CHy),- in which r is zero or an integer from 1 to 8; or
Q is -O(CHy)1.80-, -S(CH,)1.60-, -S(CHy)1.8S-, -C(0)- or -C(O)NRe- in which R is
hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyl; or

Q is -NRg-, -NR5sC(O)-, -NRsC(O)NH- or -NRsC(O)O- provided that p is not 1;

W is cycloalkyl, aryl, heterocyclyl, aralkyl or heteroaralkyl; or
-9-



Further preferred are conmpounds of the formula R L Z-(CH2)P Qwo (IA) O
wherein (CHY). Ra RIOR L is 4 radical in which R is hydrogen or

opti onal Iwogalbs1983 uted al kyl; R2 and R3 are hydrogen; or PRI/ERN2ZI13835

conbi ned are al kyl ene which together with the carbon atons they are
attached to forma 6-nmenbered ring; nis zero or an integer from1l1l to 2; Y
is hydrogen; R4 is hydrogen; or R' (CHYmMRILORQL is radical in which
R, is hydrogen or optionally substituted alkyl; R' is hydrogen, optionally
substituted al kyl, al koxy or halogen; mis an integer from1l to 2; Y is

hyd ;-1 / 9 [ EPD2/ 13025 R4 .is h ogen; R and R are
i %dgggﬁgent | 8’\' \@58%??52@1 ﬁﬁ?”ﬁgéwﬁ" @‘Sﬂj"&?%?m}m? G%Ml%ﬂﬁ%‘garéfﬁe%n%@ﬁfmaﬁ
Cl_6al koxy; @& tR12zmenidered bisyclieding ogisitih erayberoptianagtsapbrnediopriaygr oup

provided t hatcoﬁtaﬁpgw%era}{e?eroatom selected from oxygen, nitrogen and sulfur;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

Further preferred are compounds of the formula

R
N Z-(CH,),-Q-W
S
N (1A)
o} R
wherein
R
(CHYiS/Ra
Rpﬁ\
R4
Lis 0 radical in which R, is hydrogen or optionally substituted alkyi;

R. and R; are hydrogen; or

R. and R; combined are alkylene which together with the carbon atoms they are
attached to form a 6-membered ring;

nis zero or an integer from 1 to 2;
Y is hydrogen;

R, is hydrogen; or

Lis 0 radical in which Ry is hydrogen or optionally substituted alkyl;
R” is hydrogen, optionally substituted alkyl, alkoxy or halogen;
m is an integer from 1 to 2;

Y is hydrogen;

-10 -



attached to carbon atons adjacent to each other; Zis a bond, 0, S or
-C(ONR5- in which R5 is hydrogen, alkyl or aralkyl; pis an integer from
1 to 5; Qvo3msdeehd provided that Z is not a bond when p PSTEPIZI302X) i S
-Q(CH2)r or -S(CH2)r in whichr is zero; or Qis -C(O- or -C(ONR6- in
which R6 is hydrogen, optionally substituted al kyl, cycloal kyl, aryl,
heteroaryl, aral kyl or heteroaralkyl; or Qis -NR6-, -NR5C(O -, -NR5C(O NH
or -NR5C(O O provided that pis not 1; Wis cycloal kyl, aryl or

het erocyclyl; or Wand R6 taken together with the nitrogen atomto which
they are att% eﬁl forma 9- to 10-nenbered bicyclic ring, which may be

opti onal | y su K& or may contain another heteroatom selected from

oxygen, and r maceut i.cal C t ahl e |t thereof;
oo opt o 2968 Fherdiyy Mo BeBRHARED rRal s BRI Bier cor
Mor e (@ gdlkoxyedr ar e the conpounds of the formula I A wherein 2 (CH,). R3
O\~-N L is radical in which RL is hydrogen or optionally substituted

al kyI R2 Raandi R oanbineltdgetyentform a memgleoedmxyag‘roimp&g_iﬂedfthanﬁ dnd B’ dp or
Rl SRR e R NS0 o) T O M L, radical n which
Integer fr s % b%Rd?O, S or -C(O)NR:s- in which Rs is hydrogen, alkyl or aralkyl;

p is an integer from 1 to 5;

Q is a bond provided that Z is not a bond when p is 1; or

Q is -O(CHy),- or -S(CH,),- in which r is zero; or

Q is -C(O)- or -C(O)NRg- in which Rg is hydrogen, optionally substituted alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl or heteroaralkyl; or

Q is -NRg-, -NRsC(O)-, -NRsC(O)NH- or -NRsC(O)O- provided that p is not 1;
W is cycloalkyl, aryl or heterocyclyl; or

W and Rg taken together with the nitrogen atom to which they are attached form a 9-
to 10-membered bicyclic ring, which may be optionally substituted or may contain another

heteroatom selected from oxygen, nitrogen and sulfur;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

More preferred are the compounds of the formula |A wherein

(CHz)n/S/Rs
RO
TN

Lis o radical in which R, is hydrogen or optionally substituted alkyl;
R, and R3 are hydrogen;

n is zero or an integer from 1 to 2; or

-11 -



R i s hydrogen, hal ogen, optionally substituted Cl.6al kyl or Cl-6al koxy; R
is hydrogen; Zis a bond, O or S; pis an integer fromlto 5 Qis a bond
provi ded wbat/o®9s not a bond when p is 1; or Qis 0, S oPCTEPA/NRE in
which R6 is hydrogen, optionally substituted al kyl or cycloalkyl; or Qis
-NR6-, -NRSC(ONH or -NRSC(O O in which R5 is hydrogen, alkyl or aralkyl
provided that p is not 1; Wis cycloal kyl, aryl or heterocyclyl; or Wand
R6 taken together with the nitrogen atomto which they are attached form a
9- to 1 O-nenbered bicyclic ring, which nay be optionally substituted or
may contain another heteroatom sel ected from oxygen, nitrogen and sul fur;
or a pharmaceutical | y=~gBceptabl e salt thereof; or an optical isomer

t hereof; or a m xtuj optical isomers t her eof . Mbst preferred are the
conpounds of thegipryka R L Z- (CHZ)P Ow,\" "/ (IB) Owherein -12 WO
03/ 043985 PC'E((EPO 13025 2)~ Rio ;HL is radical in which Rl is hydrogen
or bptlonallys P\{ted aIkyI nis zero or 1; or (CHZ). ROLIis

r adi cal |nLi2/h| c R, is hyg&% LIS 1|s gmggn%ygpsﬁo'ng it &9 e alkyl;

R” is hydrogen;
m is an integer from 1 to 2;
R is hydrogen, halogen, optionally substituted C,.calkyl or Cy.calkoxy;
R’ is hydrogen;
Zisabond, OorS;
p is an integer from 1 to 5;
Q is a bond provided that Z is not a bond when p is 1; or
Qis O, S or -C(O)NRg- in which Rg is hydrogen, optionally substituted alkyl or
cycloalkyl; or
Q is -NRg-, -NRsC(O)NH- or -NRsC(O)O- in which Rs is hydrogen, alkyl or aralkyl
provided that p is not 1;
W is cycloalkyl, aryl or heterocyclyl; or

W and Rg taken together with the nitrogen atom to which they are attached form a 9-
to 10-membered bicyclic ring, which may be optionally substituted or may contain another

heteroatom selected from oxygen, nitrogen and sulfur;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

Most preferred are the compounds of the formula
R

Z-(CH,); QW

o
\
o=

(1B)

wherein

-12-



mis 1; R is hydrogen, hal ogen, optionally substituted Cl_6al kyl or

Cl 6alkoxy; Zis a bond, O or S; pis aninteger fromlto 55 Qis a bond
provi ded wbat/o®9s not a bond when p is 1; or Qis 0, S oPCTEPA/NRE in
which R6 is hydrogen, optionally substituted al kyl or cycloalkyl; or Qis
-NR6-, -NRSC(ONH or -NRSC(O O in which R5 is hydrogen, alkyl or aralkyl
provided that p is not 1; Wis cycloal kyl, aryl or heterocyclyl; or Wand
R6 taken together with the nitrogen atomto which they are attached form a
9- to 10-nenbered bicyclic ring, which may be optionally substituted or may
contain another heteroatom sel ected from oxygen, nitrogen and sul fur; or a
pharmaceutical |y @gCegtabl e salt thereof; or an optical isomer thereof; or
a mxture of geptidgal/isoners thereof. Fur t her preferred are conpounds of
fornmula | B where '\i\a WO 03/ 043985 PCT/ EPO2/ 13025 Z)) RO;HL is

radical in whichgRl is h nd n.is zero or

hal ogen, opt'Ponally subs%/qcﬁ‘i?? @_@hﬁswam@?n(ﬂo téﬂ”l?B‘!&UbS%%‘t cgalgﬁbond 0 or
S; pis an |rplt|§gg Jrqog}sl to 4; Qis a bond provided that Z is not a bond
when p is 1; sOé Wis aryl or heterocyclyl; or a pharmaceutically
accept abl e salt theregf; or an optical isonmer thereof; or a m xture of
optical isoners therg Further preferred are al so the conpounds of
formula I B vvherei(&)

R,ow)‘\

Lis 0 radical in which R, is hydrogen or optionally substituted alkyl;

mis 1;
R is hydrogen, halogen, optionally substituted C.galkyl or Cy.salkoxy;
Zisabond, O or S;
p is an integer from 1 to 5;
Q is a bond provided that Z is not a bond when p is 1; or

Qis O, S or -C(O)NRg- in which Rg is hydrogen, optionally substituted alkyl or
cycloalkyl; or

Q is -NRg-, -NRsC(O)NH- or -NRsC(O)O- in which Rs is hydrogen, alkyl or aralkyl
provided that p is not 1;

W is cycloalkyl, aryl or heterocyclyl; or

W and Rg taken together with the nitrogen atom to which they are attached form a 9-
to 10-membered bicyclic ring, which may be optionally substituted or may contain another

heteroatom selected from oxygen, nitrogen and sulfur,

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

Further preferred are compounds of formula 1B wherein

-13 -



R1IO L is radical in which RL is hydrogen; R is hydrogen, hal ogen,
optionally substituted Cl1_6al kyl or Cl 6alkoxy; Zis a bond, O or S; pis
an i ntegewofisom9gsto 4, Qis a bond provided that Z is notCa/Epondoshen p is
1; or QsOorS;, Wis aryl or heterocyclyl; or a pharmaceutically acceptable
salt thereof; or an optical isonmer thereof; or a mxture of optical

i somers thereof. -14 WO 03/043985 PCT/ EP02/ 13025 Further preferred are

al so the compounds of fornula IB wherein the asymetric center in radical L
isin the (R configuration; or a pharmaceutically acceptable salt thereof.
Further preferred are also the conpounds of fornula IB, designated as the A
group, Wwherein hydr ogen or optionally substituted alkyl; Ris
hydrogen, hal ggen,\ opgtionally substituted Cl-6al kyl or Cl6al koxy, Zis O
or' S; pis 2; ’thr}'é NR6- in which R6 is |ower alkyl; Wisaryl or

het erocycl yl; orlla pharmaceutically acce tabl e ialt therqo or an opti cal

i soner thekémf: 9r a mX@‘i’J?@"bYVh'CBﬁH'%%X rPgeInen nt“hé?@@lr Preferred are the
conmpounds in the A group wherein %\;o , n- propyl or

net hoxy; oR lah)ﬂf@@&ﬁa@é‘@@P@aﬂﬂt'9”%!b’csé'5§t§5‘le€ ﬁfﬂ'fy'f’ﬁ QXyor an opti cal

i soner thereof; or a mxture of optical isoners thereof Further preferred
are al so tKéS@bﬁm)lﬂlﬁfsSof formula I B, designated as the B group, wherein

p is an integer from 1 to 4;

Q is a bond provided that Z is not a bond when p is 1; or
QisOorS;

W is aryl or heterocyclyl;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

Further preferred are also the compounds of formula IB wherein

R,0 N\

Lis 0 radical in which Ry is hydrogen;

R is hydrogen, halogen, optionally substituted C+.calkyl or Ci.salkoxy;
Zis abond, O or S;

p is an integer from 1 io 4;

Q is a bond provided that Z is not a bond when p is 1; or
QisOorS;

W is aryl or heterocyclyl;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

-14 -



R1 is hydrogen or optionally substituted al kyl; R is hydrogen, hal ogen,
optionally substituted Cl1_6al kyl or ClL 6alkoxy; Zis a bond; pis 2; Qis
a -C(O NRsSO 0B43i ch R6 is optionally substituted al kyl; POXiEPOAL3pRS OF

het erocyclyl; or -15 WD 03/043985 PCT/ EP02/ 13025 Wand R6 taken together
with the nitrogen atomto which they are attached forma 9 to 10-nenbered
bicyclic ring, which may be optionally substituted or may contai n anot her
het er oat om sel ected from oxygen, nitrogen and sulfur; or a pharmaceutically
acceptabl e salt thereof; or an optical isomer thereof; or a m xture of

optical isqRpfg, hlfé%r?éyare rs?) P?%E: p&fﬁ%ﬁé&ii@ﬁ@@%ﬁe mh@hég a?t?igu}) wherei n

R is hydrogen, armaceu

acceptcgbtes instaldicat hisrin difg (Ft) lcoaftgwmtqncali a bbmmceuﬂmﬂyeaéqepmbleasatﬁ thengot of
optical isomers thereof. Further preferred are al so the conpounds of
formula I B, designated as the C group, wherein Rl is hydrogen or

opt i onal | y Fibst prefaread ate kisp thQ?CW’QP‘PW‘@S@@éQimUmlBog@engnM a@%g#@IA group,
substifydgd Cl-6al kyl or C _salkoxy, Zis a bond, 0 or S; p is an integer
from2 to 3; QsOorS; Wis aryl or heterocyclyl: or a pharmaceutical |y

accept abl e ﬁ%hy&r géﬁ@copt@ﬁal?%uﬁgﬁ Lie@laiyporer thereof; or a mixture of

optical isoners r eof erre are tHe conpounds in the C group wherein

MHREE e e S

ZisOorsS;

pis 2;

Q is a -NRg- in which Rg is lower alkyl;

W is aryl or heterocyclyl;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.

Preferred are the compounds in the A group wherein

R is hydrogen, chloro, n-propyl or methoxy;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.

Further preferred are also the compounds of formula IB, designated as the B group,
wherein

R+ is hydrogen or optionally substituted alkyl;

R is hydrogen, halogen, optionally substituted C.salkyl or C,.salkoxy;

Zis a bond;

pis 2;

Q is a -C(O)NRg- in which Rg is optionally substituted alkyl;

W is aryl or heterocyclyl; or

-15 -



optical isomers thereof. Another preferred group of conpounds in the C
group are the conpounds wherein Wis selected fromthe group consisting
of :  -16 WO 0384048985 PCT/EP02/13025 7 1 9 f 0 O\ MOZSPCT/EBIH&025\ O 1 \
I \ NN N p Fal O OH and or a pharmaceutically acceptable salt thereof;
or an optical isonmer thereof; or a mxture of optical isoners thereof.
Further preferred are also the conpounds of formula IB, designated as the D
group, wherein R is hydrogen or optionally substituted alkyl; Ris

hydr ogen, hal ogen, optionally substituted Cl-6al kyl or Cl_6al koxy;

ZisOorS;, pis an integer from1l to 2; Is a bond; Wis aryl or
het er ocycl W ancis @kﬂh%gﬁﬂﬁl weiihdhe nirogere torvhighthey afr pliaahed fmagh 9opt i cal
| SOmey, m-m%nfﬁbﬁgﬁri)é‘ycﬁé ARGIWISEH mal B8 %ﬁ&rﬁlggﬁwfuteé’bfﬁ% c8ftamlMotHe

conpounds 1 nt roup wherein” R 1s hydrogen, chloro, n-propyl or
met hokgteroaiom selected from oxygen, nitrogen and sulfur;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.

Preferred are the compounds in the B group wherein

R is hydrogen, chloro, n-propyl or methoxy;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.

Further preferred are also the compounds of formula IB, designated as the C group,
wherein

R, is hydrogen or optionally substituted alkyl;

R is hydrogen, halogen, optionally substituted C.¢alkyl or C,.calkoxy;

Zisabond, O or S;

p is an integer from 2 to 3;

QisOorS;

W is aryl or heterocyclyl;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.

Preferred are the compounds in the C group wherein

R is hydrogen, chioro, n-propyl or methoxy;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

Another preferred group of compounds in the C group are the compounds

wherein

W is selected from the group consisting of:
-16 -



WO 03/043985 PCT/ EP02/ 13025 or a pharnmaceutically acceptable salt thereof;
or an optical isoner thereof; or a mxture of optical isonmers thereof.
Anot her pwefoaioses group of conpounds in the D group are tReTEPODOMRTS
wherein Wis selected fromthe group consisting of: | FOI F30/ O8 g,

, FBCNNNX- 0-</Co0 -/ --~/ FBO Ol F3CI 11, NN SF3C/ SF SS
f/ 8NN FF3C/ SI1 \'/ /] INOf 19 OO0 NH N oLval kyl 00 O

sacadiion cQA oAt ad

o g =
(o] OH /O
\/H\ﬁ:(\/,O\@i\/and O

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

Further preferred are also the compounds of formula 1B, designated as the D group,

wherein

R, is hydrogen or optionally substituted alkyl;

R is hydrogen, halogen, optionally substituted C¢alkyl or C,.salkoxy;

ZisOorS;

p is an integer from 1 to 2;

Q is a bond,

W is aryl or heterocyclyl;
or a pharmaceutically acceptable salt thereof; or an optical isomer or a mixture of optical
isomers thereof.

Preferred are the compounds in the D group wherein

R is hydrogen, chloro, n-propyl or methoxy;
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l1lag, OHHKkyl Nalkyl / I N/ ( Nl Mal- 0 OO/ \ / HON / CCN and
or a pharmaceutically acceptable salt thereof; or an optical isoner

t her eof ; woD 0a/om9gt ure of optical isoners thereof. Yet aneCh@Poprmberred
group of compounds in the D group are al so the conpounds, wherein -18 WD
03/ 043985 PCT/ EP02/13025 R, is hydrogen or optionally substituted al kyl; R
I s hydrogen, hal ogen, optionally substituted C1_6 al kyl or Cl1L 6 al koxy;
ZisOorS, pis 2; Qis a bond; Wis selected fromthe group conS|st|ng of: N
Tti 1C~ao Co s 001 0 OO I-le ON | INN afl fest TINNNS a

-1 o% p%a?mgcg.xticéllyl\laécep%a: gl'él s'gllt §1esrec'>\#; or an optical isomer thereof; or a mixture of
optical isomers thereof.

Another preferred group of compounds in the D group are the compounds wherein

W is selected from the group consisting of:

O~ OO~ O
PR o1 o <X

O~ ~O~C Oﬂi CHZI |

?

Q [o]

/alkyl

A R
L i ]
T @ol, (Iol, Q. -
(Y OO
and O)}\H

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

NH

optical isomers thereof.

Yet another preferred group of compounds in the D group are also the compounds,

wherein
-18 -



0-0 1 and or a pharmaceutically acceptable salt thereof; or an optical

i somer thereof; or a mxture of optical isonmers thereof. Particular

enbodi nerwe 0804398 i nvention are: (R)-1 PCT/EP02/13025

-{4-[ 4- (4- Phenoxy- 2- pr opyl - phenoxy) - but oxy] - benzenesul f onyl } - azeti di ne- 2-
carboxylic acid; -19 WO 03/043985 PCT/ EP02/ 13025

(R -1-{4-[ 3- (4- Phenoxy- 2- propyl - phenoxy) - pr opoxy] - benzenesul f onyl } - azeti di n
e-2- carboxylic acid,

(R) -1-[4-(5-Met hyl - 2- phenyl - oxazol - 4-yl net hoxy) - benzenesul f onyl ] - azeti di ne-
2- carboxylic acid; . ,

(R -1-{4-] é!-“('ﬁﬁﬁrﬂg?’bg'b%m??w%‘-W‘f’?ﬁ?le‘-"f}’}éazol - 4-yl met hoxy] - benzenesul f onyl }
- azetidineg;2-carboxylic acid: . )

(R -1-{4-[ Wé}yﬁgﬂﬂeﬁz %%99‘?'?'PPH?J?%H@P‘P&}'M%QFWW&E&Z@ alkOXy} et hoxy] -
benzenesul fzfmé é-%‘zeti di ne- 2-car boxyli c acid;

(R -1-{4-[ %38 Bis-trifluoromethyl-phenyl)-5-nethyl -oxazol - 4-yl met hoxy] - b
enzene- sul fonyl}-azetidi ne-2-carboxylic acid;

(R) - 1-{4-[ 2B5: Met hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] - benzenesul f onyl } - azeti d

i ne-2- carhbgxylic acid,
(R-1-{4-[ ﬁ(%a !?Wfﬁoxy- 2- propyl - phenoxy) - but oxy] - benzenesul f onyl } - pyrrol i di
ne-2- carb ' '

I X -
(R-1-{4-] 3@%‘%%%%"83&9%‘“&96% C%@H'?ﬁ(% - propoxy] - benzenesul fonyl }-pyrrolid

i ne-2- carboxylic aci di{,

(R -1-(4<{3<]2-Propy - 4= (4-trifl uQronethk Il henoxy)< noxy r To y}-
benzen fo yI)-@&Qi ne oxc[d; @i w
(R)-1- A Ph <2 pr opyF~phenoxy~<eLhoxy] - sul <pyrrolidi
ne-2- carboxyli ¢ acid; ’ o’ ’ ’ ’

(o]

o, OOF O o Qo
sosleesiee s ases]
o0 o0 A0 o o

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

Particular embodiments of the invention are:

(R)-1-{4-[4-(4-Phenoxy-2-propyl-phenoxy)-butoxy]-benzenesulfonyl}-azetidine-2-

carboxylic acid;
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(R -1-(4-{2-[2-Propyl -4-(4-trifluoronethyl-phenoxy) - phenoxy] - et hoxy} -
benzenesul fonyl) - pyrrolidi ne-2-carboxylic acid;

(R) - 1- { 3-Wbtohox39831- [ 3- (4- phenoxy- 2- propyl - phenoxy) - pr opoxpTEPazenesul f onyl
}- pyrrolidine-2-carboxylic acid;

(R) -1-{3-Chl oro-4-[ 3- (4- phenoxy- 2- propyl - phenoxy) - pr opoxy] - benzenesul f onyl }
- pyrrolidine-2-carboxylic acid,

(R -1-{4-[ 3-(4- Phenoxy- 2- propyl - phenoxy) - pr opoxy] - 3- pr opyl - benzenesul f onyl }
- pyrrolidine-2-carboxylic acid; -20 WO 03/043985 PCT/ EP02/ 13025

E)sz ; (%I- |{ gl_ L Ry]f c{gqg-ggﬁpr&o&éflgy opylp ee%%%%zﬁrgéo%%esnuzleI\éaSLXfoLyIPaze gnespl fonyl }-
(R) - 1-dafodxlid dcidBhenoxy- 2- pr opy!l - phenoxy) - et hyl sul fanyl ] - benzenesul fonyl } -
pyrrolidi ne-2-carboxylic acid;

(R -1-{4- [3R()4 [PHBMety-2-hreoplydxapblefhomerhaxy BipsHzEndsifopyipazdtitiveya-} - pyrrol i di

ne- 2- c rbor aci d;

(R) 1 %@‘f‘ﬁy 2- phenyl - oxazol - 4-yl net hoxy) - benzenesul fonyl ] -pyrrolidin
carbox

(R - 15 {ae L AR B r Ry D el oo e S HRT SRS T 58 enesul f oyl }

- pyr razbtldine}é-wlnmcylimao;d ic acid;

(R -1-{4-[5-Methyl -2-(4-trifluoronethyl-phenyl)-oxazol - 4-yl met hoxy] -

benzenesul @ H}-[pyetiofi-2e# afuidroraethygbptiangl)-asazbi-4-yimethoxy]-

(R -1-

- 4- Bi I h | ) - 5- net hyl - | -4-yl meth -b
enzen ng%nqséﬁ?/u}l} %% ‘? '%ﬁ%%?nﬁcgggogyf?g ZiCi d;rre Y7 oxaso yimethoxy]
(R 110 (3 BenYh sl o MRA I EREAYT btk SRR R RERAe0Y | 1 - Py
(R - 1-duBeh)-axetidind-2-éarinadyliy bei@- phenyl - oxazol - 4- yl net hoxy) - benzenesul f onyl | -
pyrrolidine-2-carboxylic acid;

(R-1-]3- Cdet}rl0[442((5Mw1yﬂ‘r9+phznxdim<ay¢I-%whzﬂnbxﬁ-WhmeBDMl}kﬂﬁﬁ@n@QuI fonyl]-

pyr roléaggor;(%gé&&r boxylic acid;

(R)-1-{4-[4-(4-Phenoxy-2-propyl-phenoxy)-butoxy]-benzenesulfonyl}-pyrrolidine-2-

carboxylic acid;

(R)-1-{4-[3-(4-Phenoxy-2-propyl-phenoxy)-propoxyl-benzenesulfonyl}-pyrrolidine-2-
carboxylic acid;

(R)-1-(4-{3-[2-Propyl-4-(4-trifluoromethyl-phenoxy)-phenoxy]-propoxy}-
benzenesulfonyl)-pyrrolidine-2-carboxylic acid;

(R)-1-{4-[2-(4-Phenoxy-2-propyl-phenoxy)-ethoxy]-benzenesulfonyl}-pyrrolidine-2-

carboxylic acid;

(R)-1-(4-{2-[2-Propyl-4-(4-trifluoromethyl-phenoxy)-phenoxy]-ethoxy}-

benzenesulfonyl)-pyrrolidine-2-carboxylic acid;

(R)-1-{3-Methoxy-4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxy]-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;

(R)-1-{3-Chloro-4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxy]-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;

(R)-1-{4-[3-(4-Phenoxy-2-propyl-phenoxy)-propoxyl-3-propyl-benzenesulfonyl}-

pyrrolidine-2-carboxylic acid;
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(R -1-[4-(5-Met hyl - 2- phenyl - oxazol - 4-yl net hoxy) - 3- propyl - benzenesul f onyl ] -
pyrrolidine-2-carboxylic acid;

(R) - 1-[ 4-wb-0besdegs - 2- phenyl - oxazol - 4-yl et hyl sul f anyl ) - bereemPsuioenyl | - pyr
rolidine- 2-carboxylic acid;

(R -1-{4-[2-(4-Fl uoro-phenyl)-5-net hyl - oxazol - 4-yl et hyl sul fanyl ] - benzenesu
| fonyl )- pyrrolidine-2-carboxylic acid,

(R -1-{4-[5-Methyl -2-(4-trifluoronethyl-phenyl)-oxazol - 4-yl met hyl sul fanyl ] -
benzenesul fonyl } - pyrrolidi ne-2-carboxylic acid; -21 WO 03/ 043985

PCT/ EP02/ 13025

(R - 1- { 4- [ R)¢B{%I3B1sPhanioky-Barentphgnoxpheiepy Ul bRTNER ROV 4- yI met hyl sul f

anyl ] ne pyrrolidi ne-2-carboxylic acid;
(R - 1%&%@%%%&%{% 1éaldphenyl oxazol - 4-yl)-et hoxy] - benzenesul fonyl }-pyrrol
| di ne-2- KE‘)' bRyl @1 (n@X}lrez propyl enoxy) ethylsulfanyl] -benzenesulfonyl}-

(R) - 1-{3-Met’hoxy-4-1 2- thyl - p enyl - oxazol - 4-yl) - et hoxy] - benzenesul f on
yl }- pyrrdiidinecB-earboxyligeBdkyl i ¢ aci d;

(R -1-{3-Chl oro-4-[ 2-(5-met hyl -2 ﬁhen yl - oxazol - ).- et hox|y - benzenesul f ony
|}- pyrrol {lﬂ,—h@‘ [3- I?Wy-izdargwl-a enoxy)-propyl]- benzenesulfonyl} pyrr lidine-2-

(R) - 1c£r’30>{3@ l\/bt hyl - 2-(4-trifluoronethyl - phenyl)-oxazol -4-yl]-ethoxy}-
benzenesul ony ) pyrrolidi ne-2-carboxylic acid;

(R)-1-{4- [®(ﬁ5 AVBL Sty gzlﬁhgﬁwoxwzr%méth&*@‘déh?%e%uﬂfdr@mph/irolmgnesuI f onyl }
- pyrrolidi carboxyllc aci

(R) 1C{lm0¥wc@41dPhenoxy 2- propyl phenoxy) but oxy] - benzenesul f onyl } - 2, 3-di hyd
ro-1 H indole-2-carboxylic aci

(R)-1-{4- [93)(&{43[%(1’0%37‘0@ RAreERNb: %ﬂbﬂm&o'ﬁ‘rﬂ%ﬁwﬂm@ﬁégmwnyl} 2, 3-di hy

dro- 0 eadokdichey! i ¢ acid;
(R) - 1%{,“}]{?3@(4 ?Dhgnoxy 2- propyl - phenoxy) et hoxy] - benzenesul f onyl } - 2, 3-di hyd

ro-1 ' m?{@[&ﬂfeh’f%il(h@nf%fdﬁaethyl phenyl)-oxazol-4-ylmethoxy]-
(R) 1 {3- oxy-4-[ 3- enoxy- ropyl - phenoxy) - pr opoxy] - benzenesul f onyl
}-2 SbGEHeIﬁ\?EWBmY'}W fra ‘233@.9?‘36'&&9& c acid;
(R)-1 -{4-[2—(3,5-B|s-tnfluoromethyl-phenyl)—5-methyl-oxazol-4—ylmethoxy]-benzene-
sulfonyl}-pyrrolidine-2-carboxylic acid;
(R)-1 -[4-(2-Biphenyl-4-y|-5-methyl-oxazol-4-y|methoxy)-benzenesulfonyl]-pyrrolidine-
2-carboxylic acid;
(R)-1 -[3-Methoxy-4-(5-methyl-2-phenyl-oxazol-4—ylmethoxy)-benzenesulfonyl]-
pyrrolidine-2-carboxylic acid;
(R)-1-[3-Chloro-4-(5-methyl-2-phenyl-oxazol-4-ylmethoxy)-benzenesulfonyl]-
pyrrolidine-2-carboxylic acid,;
(R)-1 -[4-(5-Methyl-2-phenyl-oxazol-4-ylmethoxy)-3-propyl-benzenesulfonyl]-
pyrrolidine-2-carboxylic acid;
(R)-1-[4-(5-Methyl-2-phenyl-oxazol-4-yimethylsulfanyl)-benzenesulfonyl]-pyrrolidine-
2-carboxylic acid;
(R)-1 -{4-[2-(4-Fluoro-phenyl)-5-methyl-oxazol-4-ylmethylsulfanyl]-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;
(R)-1-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-yimethylsulfanyl]-
benzenesulfonyl}-pyrrolidine-2-carboxylic acid;
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(R) -1-{3-Chl oro-4-[ 3- (4- phenoxy- 2- propyl - phenoxy) - pr opoxy] - benzenesul f onyl }
-2,3- dihydro-1 Hindol e-2-carboxylic acid;
(R) - 1-[ 4-wb-0esdegs - 2- phenyl - oxazol - 4- yl met hoxy) - benzenesulPCompb}/130238- di hydr
0-1 H indol e-2-carboxylic acid;
(R -1-{4-[2-(4-Fl uoro-phenyl)-5-net hyl - oxazol - 4-yl met hoxy] - benzenesul f onyl }
-2,3- dihydro-1 Hindol e-2-carboxylic acid;
(R -1-{4-[5-Methyl -2-(4-trifluoronethyl-phenyl)-oxazol - 4-yl met hoxy] -
benzenesul fonyl } -2, 3-di hydro-1 Hindol e-2-carboxylic acid; -22 WO 03/043985
PCT/ EPO2/ 12&2? s | ld-vl Fanvl
(R) - 1- { 4- [ B 56R4RS Bisitiflps oty Roh ey &R eI VMBI oYL | et hoxy] - b
enzengensdebifoyli}-pyrdidiHddamoylicciglol e- 2- car boxyl i ¢ aci d;
(R) - 1-[ 3- Met hoxy- 4- ( 5- et hyl - 2- phenyl - oxazol - 4- yl net hoxy) - benzenesul f onyl ] -
2 3 di hydl(IQ)‘lL{ti'{-Z'—(lﬁdﬂbtﬁyQZ phemsyddol-43iethoxy]-benzenesulfonyl}-pyrrolidine-2-
%% (,;gj or o-4- (5- et hyl - 2- phenyl - oxazol - 4- yl met hoxy) - benzenesul f onyl ] - 2
3 - aeadar 'Cfcﬁll ndol e- 2- car boxyl i ¢ aci d;

e s AR e ey Rt o)

(R - 1pjdoildnevetapbxyfic pbieny| - oxazol - 4-yl met hyl sul f anyl ) - benzenesul fonyl ] - 2,
3-di hydro- 1 Hindol e-2-carboxylic acid;
(R -1-{4-[ 2R\ ﬂ—{sfbumm}élﬂmwdhﬁemtehwtoxaxd;wlyéhykymnyéwuIfca'ryw ] - benzenesu

| f onyl -1 Hindol e-2-carboxylic acid,
(R) - 14’ '[%"Wg?ﬂ'é 2]3; rifluoronethyl -phenyl) -oxazol - 4-yl met hyl sul fany! ] -

peneenceul LY Zeing W'?? BB RAy PR PP o1 4. 1 et nyt sur

anyl ] beernseseonyl)-ppydlidiis-3-cdiboyglicach; H- i ndol e- 2- car boxyl i ¢ aci d;
(R -1-{4-[ 2- (5- Met hyl - 2- phenyl - oxazol - 4-yl) - et hoxy] - benzenesul fonyl } -2, 3-di
hydro 1 H (Rpt¢d-t2-@G-MathgbX-phenyl-agazbl-4ghyebthylsulfanyl]-benzenesulfonyl}-

t hyl - 2- phenyl - oxazol - 4-yl ) - et ho -benzenesul f on
I} 2. gglrralﬁ;pfdégarp{q%cg?&g"g 2ycar ngyl ?/c a)éi é; v vl cenest Y

(R)-1-{4-[4-(4-Phenoxy-2-propyl-phenoxy)-butoxy]-benzenesulfonyl}-2,3-dihydro-1H-

indole-2-carboxylic acid,;

(R)-1-{4-[3-(4-Phenoxy-2-propyl-phenoxy)-propoxyl-benzenesulfonyl}-2,3-dihydro-
1H-indole-2-carboxylic acid;

(R)-1-{4-[2-(4-Phenoxy-2-propyl-phenoxy)-ethoxy]-benzenesulfonyl}-2,3-dihydro-1H-

indole-2-carboxylic acid;

(R)-1-{3-Methoxy-4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxyl}-benzenesulfonyl}-2,3-
dihydro-1H-indole-2-carboxylic acid;

(R)-1-{3-Chloro-4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxy}-benzenesulfonyl}-2,3-
dihydro-1H-indole-2-carboxylic acid;

(R)-1-[4-(5-Methyl-2-phenyl-oxazol-4-ylmethoxy)-benzenesulfonyl]-2,3-dihydro-1H-

indole-2-carboxylic acid;

(R)-1-{4-[2-(4-Fluoro-phenyl)-5-methyl-oxazol-4-ylmethoxy]-benzenesulfonyl}-2,3-
dihydro-1H-indole-2-carboxylic acid;

(R)-1-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-yimethoxy]-
benzenesulfonyl}-2,3-dihydro-1H-indole-2-carboxylic acid;
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(R -1-{4-[5-Methyl -2-(4-trifluoromethyl-phenyl)-oxazol - 4-yl met hyl sul fanyl] -
benzene- sul fonyl }-pyrrolidine-2-carboxylic acid,

(R - 1-{4-\Wb-oiesdegs - 2- (4-tri fl uoronet hyl - phenyl) - oxazol - 4- pCrgPhyi®des f anyl | -
benzene- sul fonyl}-2,3-di hydro-1 Hindol e-2-carboxylic acid; or a
pharmaceutically acceptable salt thereof; or an enantiomer thereof; or a

m xture of enantionmers thereof. Pharmaceutically acceptable salts of any
aci di c compounds of the invention are salts formed with bases, nanely
cationic salts such as alkali and alkaline earth netal salts, such -23 WO

03/043985 P / 25 ..as sodium lithium potassium calcium

magnesi um ('g4'&£1?$ (%g'%mlfﬁrﬂ’ﬂleg‘é(h’@‘?”ygu%ﬁ‘eﬁ‘é"'o’éﬁiﬁb‘iTMmﬁthQWi'hémmpammni um
di et hypuléonyh+8, BHiihyaie H-indstethystbexyiakiy | ) - met hyl - ammoni um salts. Simlarly
acid addition salts, such as of mineral acids, organic carboxylic and

or gani ¢ _s(m)f-mtﬂ-MeﬂtdxyLa,-(sen@hyl-zﬂwmrgﬁbkmg-ﬂ-ymtﬁl@xyﬂséH&m\%wcfngﬂ'-'z?s-aC' d,

mal ei Gi a§r| d1 _g]rpﬁlepé)_sm blg. g.r ovi ded a basic group, such as pyrirdyl,

const FEYEesTHS of CRREXie AGidt ure.  Conpounds of formula | may be prepared
starting f ni ci alogs of the formula R OS\ \ / (II) R in
whi ch R anwfiébfér?’réé% g%ﬁ'g?'ﬁgwr?@&dh‘ﬁ)"@]erthox)()'b@f\gﬁf‘@%’éfﬁmé]‘?@as defi ned
her ei dihydro-Dki-indoke-2Zcgriboxplic @acidyerti bl e to X. Conpounds of fornula Il may be
first treated with a chlorinating agent, such as thionyl chloride or

oxal yl chl (R}-th-(SoMbthyR2-phiérfyboydzob-hlyimétesy) o propg-beazéRdsalidRy} $,3-0 s / (111)
OR %ﬁérglﬂ-&RdoR- and X. have meanings as defined herein above, using
reactro 0 ﬂl o { @'&'?Iaﬁ'gd herein, or using conditions well-known in

(R)-1-[4—(5-Methyl-2—phenyl-oxazol-4-ylmethylsuIfanyl)-benzenesulfonyl]-z,3-dihydro-
1H-indole-2-carboxylic acid;

the art.

(R)-1 -{4-[2-(4-Fluoro-phenyl)-5-methyl-oxazol-4-yimethyisulfanyl]-benzenesulfonyl}-
2,3-dihydro-1H-indole-2-carboxylic acid;

(R)-1-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-yimethylsulfanyi]-
benzenesulfonyl}-2,3-dihydro-1H-indole-2-carboxylic acid;

(R)-1-{4-[2-(3,5-Bis-trifluoromethyl-phenyl)-5-methyl-oxazol-4-yimethylsulfanyl}-
benzenesulfonyl}-2,3-dihydro-1H-indole-2-carboxylic acid;

(R)-1-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzenesulfonyl}-2,3-dihydro-1H-
indole-2-carboxylic acid; and

(R)-1-{3-Chloro-4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzenesulfonyl}-2,3-
dihydro-1H-indole-2-carboxylic acid;

(R)-1 -{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-yimethylsulfanyl]-benzene-
sulfonyl}-pyrrolidine-2-carboxylic acid;

(R)-1-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-yimethylsulfanyl}-benzene-
sulfonyl}-2,3-dihydro-1H-indole-2-carboxylic acid;

or a pharmaceutically acceptable salt thereof; or an enantiomer thereof: or a mixture of
enantiomers thereof.

Pharmaceutically acceptable salts of any acidic compounds of the invention are salts
formed with bases, namely cationic salts such as alkali and alkaline earth metal salts, such

.03 .



Sul fonyl chlorides of fornmula Il wherein R R and X have neani ngs as

defi ned herein above can then be reacted with am nes of the fornmula R

Rz

(cHY)n R3WO@BMIABRI O N (1V) RONH (V) R4 Fi Ra O or O i mCHrPoiiie; R2,
R3, R4, n, Y, R' and m have neani ngs as defined herein, in the presence of
a base, such as triethylam ne, diisopropylethylam ne or N-nethyl norpholine
in an inert -24 W 03/043985 PCT/ EP02/ 13025 solvent, such as

di chi oronet hane, N, N-di net hyl formam de or tetrahydrofuran to obtain

conpounds of the formula R O/ \OR wherein R Rand X
defi ned herein above and L r

resents .2 R ~I ~ Ro

) . i N R3 R Q
or | O PG G P REEIT A T, TRnegiumy 3o oAk AT AU LB R85 as
def i neghhetigh NtrinRAYPammoOfiuie Hicyldmhoilm, bvd &RAhYdioRymSByIphletiyned by
met hods described herein or nodifications thereof, or by nethods known in
the ardMMeiwPSaltts of fornula |I' wherein X represents X as defined herein
can be obtained fromconpounds of fornmula |I' wherein X is a group

converti bl esikParly atsd AQdiNGH S8 ssucH @S ntiestahwidy, Brgahicaebdxyliedricongatiber eof ,

or
II

usi
in

ﬁr}:}gi) nmet hods we

have neani ngs as

Rg O

O astas, a0 p BV PPIRYe Ak anaTesUioToAYE, e dpid, S posbiRs Of 1 Or Ml 2

provided a basic group, such as pyridyl, constitutes part of the structure.

Compounds of formula | may be prepared starting from sulfonic acid analogs of the

formula
R
HO X
0% \\
0 R

in which R and R’ have meanings as defined herein, X’ represents X as defined herein, or X’
is a group convertible to X. Compounds of formula Il may be first treated with a chlorinating
agent, such as thionyl chloride or oxalyl chioride to form sulfonyl chlorides of the formula

R
cl @/x "
oA\

o) R

wherein R, R’ and X’ have meanings as defined herein above, using reaction conditions

described herein, or using conditions well-known in the art.

Sulfonyl chlorides of formula Ill wherein R, R’ and X’ have meanings as defined

herein above can then be reacted with amines of the formula

(0] or o

in which Ry, Rz, Rs, R4, N, Y, R” and m have meanings as defined herein, in the presence of
a base, such as triethylamine, diisopropylethylamine or N-methylmorpholine in an inert

-24 -



compounds of the formula R L OH s~/ (M) O R wherein R R and L have
nmeani ngs as defined herein above, e.g., by reduction wth hydrogen in the
presence Wb oaoemsal yst, such as palladi umon carbon in a por@&PovIyyahni c

sol vent, such as ethyl acetate or ethanol. The resulting phenols of the
formula VI may then be treated with an al kylating agent of the fornula
Lg-(CH2) P QW (VII) wherein p, Q and Whave neani ngs as defined herein and
Lg represents a |l eaving group such as brom de, chloride or
trifluoronethanesul fonate, in the presence of a base, such as potassium
carbonate or sodi um hydride i .inert solvent, such as ,

N, N- dﬁﬁlﬁ?ﬂ{y?;‘#%‘rq%’r‘ﬁr@%gmﬁﬁ‘@“?d%@a grwﬁg%tgﬂf}ﬁb@’gﬁlrw QR Ky dr of ur an
t o f opsmpOIRRWIES fofmdigrmula | in which X is -O(CH)P QWand p, Q and
Whave neanings as defined herein. Alternatively, conpounds of formula I’
wherein X is -O(CH2)p-Q W and p,¥xa@nd W have neani ngs as defined
herein nay be obtained from sulfoni id g.pal ogs of formula Il in which
X is hydroxy, and R and R ha\gas\ gs as defined herein, by converting
a conpound of formula Il to i% s\odi al kali metal salt, e.g., a disodium
salt, using aqueous base, e.g., aqueous sodium hydroxide, in a polar

sol VeQhersi BNRBShdLXFrath PrcRfhgsidal deAnedindkin duoeabRBDireebbntan al kyl ating
agent 01'e orrmula VI1 wherein p, Q and W have neani ngs as defined herein
and Lg represents a |eaving group, such as bronigp, chloride or trifluoro-

met hanesul fonate to form conpbunds of the for @ Na+O O (CH2)P Q W, s
(V1) O- \OR wherei QCHI\:\())%’/FQ’ Q and W haaresmeani ng as defined herein.

(CHY),,
R,0 N\ R,O\”)TN\\
R, R,
o or o]

radical wherein Ry, Rs, Rs, Rs, N, Y, R” and m have meanings as defined herein above.
Amines of formula IV and V may be obtained by methods described herein or modifications

thereof, or by methods known in the art.

Compounds of formula I’ wherein X’ represents X as defined herein can be obtained
from compounds of formula I’ wherein X' is a group convertible to X using methods
described herein or modifications thereof, or using methods well known in the art. For
example, compounds of formula I’ in which X’ is benzyloxy can be first converted to

compounds of the formula
R

wherein R, R’ and L have meanings as defined herein above, e.g., by reduction with
hydrogen in the presence of a catalyst, such as palladium on carbon in a polar organic
solvent, such as ethyl acetate or ethanol. The resulting phenols of the formula VI may then

be treated with an alkylating agent of the formula
Lg-(CH);-Q—W (v

wherein p, Q and W have meanings as defined herein and Lg represents a leaving group

such as bromide, chloride or trifluoromethanesulfonate, in the presence of a base, such as

potassium carbonate or sodium hydride in an inert solvent, such as N,N-dimethylformamide
-25-



Conpounds of formula VII1 wherein RR R, p, Qand Whave neaning as defi ned
herein may be treated with a chlorinating agent, such as thionyl chloride
or oxal ylwohBosisge to afford sulfonyl chlorides of the fecrHPa2/BS (CH2) P
QWC S (IX) O\o R wherein R R, p, Qand Whave neani ng as defined
herein. Sulfonyl chlorides of fornmula I X can be reacted wth am nes of
formulae IV or V, or acid addition salts thereof, in which R is hydrogen,
and R2, R3, n, Y, R' and m have neani ngs as defined herein, in the presence
of a base such as aqueous sodi um hydroxi de in a polar solvent, such as

14d|o o. form co ounds 1 9, .Whi 'AS O 2)P QW
and_ por CRaR S B R RO g Of v RHe Ratnicn R 0E el a5 O

PCT/ ER&QNB@%me&:ngéasdﬂeﬂnedthmunds of formula |I' wherein R, Rand L have
meani ngs as defined herein above and X 1s thiol can be converted to

CPP oAt Bl SR Eotppolnfis i Wherelh xS HEYEHT RN, oo BB e g ' °

her ei hamameémngb aedefnmd I‘ie;elnrrmam;tésnbtmnhéd frdacrn@mommad:ndjlenalbgs pifofraalmll

di sul fi wher R neani ngs as
et i & 13 VP AT R natel Pidnd . ferPa a8 B ARG R A g as
defi ne@inb@mei clsffcmmlebﬂ to rtsodmlkali mdztetl calhiesg.s aldfsodiphcdaltpusing aguedusdgmsef t he
formul a

e.g., aqﬁeous sodium hydroxide, in a polar solvent, such as 1,4-dioxane, followed by
treatment with an alkylating agent of formula VIl wherein p, Q and W have meanings as
defined herein and Lg represents a leaving group, such as bromide, chloride or trifluoro-

methanesulfonate to form compounds of the formula
R

. O-(CH,),-Q-W
Na O\S/@/ ’ (V1T
o2\
]

R

wherein R, R’, p, Q and W have meaning as defined herein.

Compounds of formula VIl wherein R, R’, p, Q and W have meaning as defined
herein may be treated with a chlorinating agent, such as thionyl chloride or oxalyl chloride to

afford sulfonyl chlorides of the formula
R

o O-(CH,),-Q-W
N (IX)
o“\\
(o)

b
wherein R, R’, p, Q and W have meaning as defined herein. Sulfonyl chlorides of formula IX
can be reacted with amines of formulae IV or V, or acid addition salts thereof, in which R, is
hydrogen, and R,, Rs, n, Y, R” and m have meanings as defined herein, in the presence of a
base such as aqueous sodium hydroxide in a polar solvent, such as 1,4-dioxane to form
compounds of formula I’ in which X’ is -O-(CH,),-Q-W and p, Q and W have meanings

defined herein.
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Clo2S/ \ s-s\ SCl NO R R wherein R and R have neanings as defined
herein, by treatment with chlorosulfonic acid in an inert solvent, such as
di chl or orwDlane398dIl | owed by basi c hydrol ysis using, e.g., PagEPous302sodi um
hydroxi de. The resulting bis sodiumsalts can then be treated with a
chlorinating agent, such as thionyl chloride or oxalyl chloride to form

sul fonyl chlorides of formula XiI. Sulfonyl chlorides of fornmula Xl
wherein R and R have neani ngs as defi ned herein rmay be reacted with
amnes of the formula R® 2 R/ " (CHY)m Rio (1V) Ro NH (V) RQFi

R and m nSibbeeiedins o g@rmﬂ"ei% R ¥ ahd g BadShingb g dettesias, "such

as tr hetelnydbove nend Xiié mro@p)bﬁebh\yér&mt@gombo%hc{%fhdﬂm% prolvhige Xi :@hsg i]pert
sol vent,, s di chl or i met hyl f or mam de or tetrahydrofuran
to afﬂfé'??&'a'g}iosu|°f%aé§p'8ft?‘i%ﬁ% A Ik R L (XI11) nss/ SS\ S\ L OR R
wherein R and R have neani ngs defined herein above and L represents R
2 R3B(CHYYm RoNRO
SH *x)
En
wherein R and R’ have meanings as defined herein may be dimerized by methods well
known in the art to form disulfides of the formula

R R
) -
R R

wherein R and R’ have meanings as defined herein.

Compounds of formula XI wherein R and R’ have meanings as defined herein can be

converted to bis sulfonylchloride analogs of the formula

R R
c;ozs——@‘s—s—@—sop (X
R R

wherein R and R’ have meanings as defined herein, by treatment with chlorosulfonic acid in
an inert solvent, such as dichloromethane followed by basic hydrolysis using, e.g., aqueous
sodium hydroxide. The resulting bis sodium salts can then be treated with a chlorinating

agent, such as thionyl chloride or oxalyl chloride to form sulfonyl chlorides of formula XII.

Suifonyl chlorides of formula Xlil wherein R and R’ have meanings as defined herein
may be reacted with amines of the formula

Ry

(CHY)%/Ra (CHYJ,
R1O\H)VH ) Rp\”)vNH )
R, R,
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R4 Ra O or o radical wherein RL, R2, R3, R4i n, Y, R' and m have neani ngs
as defined herein above. Disulfides of fornula XIIl wherein RR R and L
have nmearwogs/ostiefi ned herein can be reduced to thiol spofi/RPhz1Fes nul a R
SH L O-\\ (XIV) OR wherein R R and L have neanings as defined herein
above, by treatnent with a reducing agent, such as sodi um borohydri de or
tri phenyl phosphine in a polar solvent, such as ethanol or tetrahydrofuran,
respectively. Thiols of formula XIV may then be treated with an al kyl ati ng
agent of the formula Lg-(CH2)P QW (VII) wherein p, Q and W have neani ngs

as defined herein and Lg represents a |eaving rouB, .such as brom de,
chl or ingwhigh Rur R4 Radhehe #Bn@@%ﬁhﬁV&tf@?aﬂ'ﬁQ&%é'egP% frew. 4y thg pressdce 8lich as

pot as iy, ¢ i@nyMAmingdd letflfarhie BPNIMGRYINDAINGAAE in SHiRBrtas

N, I\I—dlﬁr?eétghy Cﬂ%%gﬁrfﬁ@g me 28 I\%@OFO%)?M 985' %CT/ EPOZ? 138d25 or tetrahydrofuran

to foseivenpolrassigiorpmethang, N:N-pimeaipyliormamide or tedahydisfysapieafiifid p, Q and
W have. ! oed herein. Preferably, the al kylating agent of fornula
VI | iglsggllﬁg%:tagﬁe rfa{nuﬁ group wherein pis an integer from2 to 5 Qis 0,

Lg is chloride or bromide affld Wis 0 0 F’F/Z) C—~ MOZS s- OV \ N\ NI /
XX F3C, , 7 O OH/ o Q <j> N
s s—8 S (Xun
s/ \
L L
R R

wherein R and R’ have meanings as defined herein above and L represents

R,

(CHY),.)w/R3 (CHY,,
RO N\ R,O\”)VN\\
R, R,

© or

radical wherein Ry, R, Rs, R4, 0, Y, R” and m have meanings as defined herein above.

Disulfides of formula XHI wherein R, R’ and L have meanings as defined herein can

be reduced to thiols of the formula
R

\
5 (XIv)
o) \é) .

wherein R, R’ and L have meanings as defined herein above, by treatment with a reducing
agent, such as sodium borohydride or triphenylphosphine in a polar solvent, such as ethanol

or tetrahydrofuran, respectively.
Thiols of formula XIV may then be treated with an alkylating agent of the formula
Lg-(CH,)7Q—W (VI

wherein p, Q and W have meanings as defined herein and Lg represents a leaving group,
such as bromide, chloride or trifluoromethanesulfonate, in the presence of a base, such as
potassium carbonate or sodium hydride in an inert solvent, such as N,N-dimethylformamide
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or or the alkylating agent of fornula VII is selected froma group wherein
pisl1to?2 Qis a bond, Lg chloride or bromde and Wis 0-0-CF / | F3C
00 3C NWNo03#B43983 Ol F3C/ o 0 o-<x FBC NI N N~ / SPCTEPN2/8ISF3C/ S
| NF3C\ / I o-<x \ / Ol 7 -29 WD 03/043985 PCT/EP02/13025 O 0 0 al kyl
N-N-/ /~NHNH S~/ \ -\ - N\-0O0 N, , 7apalkyl [/ - Nalkyl /
-ry/ - N/ -\V\aa~\p O\NVO/> -12'0-/ N \ H

or tetrahydrofuran to form compounds of formula I in which X’ is -8-(CHp),-Q-W, and p, Q

and W have meanings defined herein.

Preferably, the alkylating agent of formula Vil is selected from a group wherein p is

an integer from 2 to 5, Q is O, Lg is chloride or bromide and W is

ooCT ool oo

or the alkylating agent of formula Vil is selected from a group whereinpis 1t02,Qisa

bond, Lg chloride or bromide and W is

O~ OO~~~ O

Q*I O, 0L, 00X
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r or the alkylating agent of formula VII is selected froma group wherein
is 2, Qis abond, Lg chloride or bromde and Wis Ti T TN/ NoC N
\' -\ -wD03/0)39850 S ~y Co OO0 O\ -/ - Na [/~ \ - /NPCUW/EPIIAI2A - N N
-1 T(/ N\VN occ/ \ N\V\ - -S- -/ -/ pl &4 \OO1tr STSi
\' / N\ pro T7 77 1 or -30 W 03/043985 PCT/ EP02/ 13025 The

| kyl ati ng agents of formula VII may be prepared using nethods described
herein or nodifications thereof, or using nethods known in the art, e.g.,
4- chl or onet hyl - 5- net hyl - 2- phenyl oxazol e and

4-chl oronet hyl - 5-nethyl - 2-[4-(trifluoromethyl)-phenyl ]-oxazole may be
prepared using net hod described in IQ,ternatlonaI PCT Patent Application
No. WD 00/ 64888 or g to J. Chem , Vol 43hey1 pp. 99541010

( 2000)@_{1 | NH /k @fi\)\

Ikyl

)\ ol @1 soNiaY
ey o IO o -

or the alkylating agent of formula VI is selected from a group wherein p is 2, Qisabond, Lg

0
p
\

N
a

O

chioride or bromide and W is

@@, D b Oy OO oy
soslsesises) G@ ©O©
verlteriiorkic Rats

Z

or
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1- ( 3- Br onmopr opoxy) - 4- phenoxy- 2- pr opyl - benzene nmay be prepared as descri bed
in International PCT Patent Application No. WO 00/78312. Preferably,

al kyl ati rgoagem9ss of forrmula VI having the fornula Ra - PRT@EPR02/13025 |

(Vila) \ / Owherein Ra and Rb are independently hydrogen, hal ogen, alkyl,
al koxy, trifluoronethyl or aryl, may be prepared by treating a conmpound of
the formula cr HORa 9N+ \ / | (MIb) O wherein Ra and Rb have neani ngs
as defined for formula Vila, with a chlorinating agent, such as phosphorus
oxychl oride (POCI3), in acetonitrile It is essential that the reaction is

carried ou |naeton|tr| in or obtaln al kyl atii n ts of fornul
Vila in hi éﬁ‘ t'B%\F‘ge@I? fproMig \2‘ e prepared Pﬂ@gm%ﬁ‘%ﬁfﬁ%@&f&ems of 2
for mJ'h@iféiﬁ\ Fam@?mcﬁbhgtmébfaspw@ ﬁh@tff(o@s kti@Nn PIes ant <|e @ﬁmadct»romem;,gb

regi ose ec | VI er eal er n b Sel e Vi

s rresrigrheyfowEiol s 4ol Set 2 i éwomsﬁwép&@ﬁweoxaéoﬁ at
room é\*e?él%d Lx@m?mwn@l& @sfscf.@éd%llatemeinbnmmeaﬂ@hemn%dnm condensi ng
an al dehﬁ t he ormul a - S@BV\O 03/ 043985

T/ EPS2 NG 90450 o a5t B tod M 1Bl fnge: 985 6019 980K or f of mil =
VI 1'b, 1wt Bromoprdpek@d-gieoxyRrepl engdnet Mgy b®pidBhired as described in

International PCT Patent Application No. WO 00/78312.

Preferably, alkylating agents of formula VIl having the formula

R, N cl
4 j(\ (Viia)
0
R

wherein R, and R, are independently hydrogen, halogen, alkyl, alkoxy, trifluoromethyl or

aryl, may be prepared by treating a compound of the formula

o
R, N
@——( jli (Viib)
o
R,

wherein R, and R, have meanings as defined for formula Vlla, with a chlorinating agent,
such as phosphorus oxychloride (POClIy), in acetonitrile. It is essential that the reaction is
carried out in acetonitrile in order to obtain alkylating agents of formula Vlla in high chemical
yield and purity, i.e., the alkylating agents of formula Vila are obtained according to the
present method in high regioselectivity, preferably in greater than 99% selectivity. The
chlorination is preferably conducted at an ambient temperature, e.g. at room temperature.

Compounds of formula Vilb may be prepared by condensing an aldehyde of the

formula
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NOH (Vild) Oin the presence of an acid catal yst, such as gaseous
hydrochl oric acid and an organic solvent, such as ethyl acetate or acetic
aci d, prewveriab3dpsyyl aci al acetic acid, to afford conpound®CofEPboreet a VI b
wherein Ra and Rb have neani ngs as defined herein above. In a preferred
enbodi nent, the al kylating agent of formula Vila is 4-chloronethyl-5- m
ethyl-2-[4-(trifluoronethyl)phenyl]-oxazole. Alternatively, phenols of
formula VI and thiols of fornmula XIV may al so be reacted wth al cohols of
the formula HO (CH2)P QW (VII') wherein p, Q and Whave neani ngs defined
herein, und sunobu condi tions resence of

tri phémfeﬂhgs ﬁf“?lb gﬁ\ﬁe EieapiRgs a%g%fme@angf@WP'ét\@'q H"tgﬁ HPYadPee sol vent, such
as t etgnebyifheddi arformiu@ af ford conmpounds of fornmula |' in which X is

-0 (CH2)P @QWor -S (CH2)P QW resgﬁctlvely, and p, Q and W have neani ngs
as defined herein. Al cohols o f nila VII" may be prepared by nethods
described herein or nodificati t her eof , V8t by nethods wel | -known in the
art. Conmpounds of fornula I’ ‘Wnereln X is -(CHR2)P QW and p and W have
meani ngs as defined herein and Q represents 0 or S, may be obtained by

r eact iMi§e P6easHan a5 ACiHigatalysh skHeh as pageome ypdockigrie xUy angranr@anid n R, Rand p
have EBREERNAS djieeRdH el 368V eoMly Eﬁci%\%)ée?lé%elﬁsﬁoaaﬁopcﬁ otecting

group, such as acyl’ g., acetyl or lower” al koxycarbony
chl or @gmpwmsf,ofé@mla VHb siherairy arthRy Bae Mearingyas é?fmﬂ@lemﬁh@ﬁ?e fol | owed
by subsequent treatnment with a chlorinating agent, such as thionyl

chl ori de ofy Qg@éfa re® BinBbdifRNt, theddikRashgSageh® BYforfllk ¥1iaG€3-chlororh&Byisr mul a
-32 WD 03/ 043 PCT/ EPQ2/ 13025
methyl-2-[4-(trifluoromethyl)phenyl]- oxazole

Alternatively, phenols of formula VI and thiols of formula XIV may also be reacted

with alcohols of the formula
HO—(CH,);-Q-W (v

wherein p, Q and W have meanings defined herein, under Mitsunobu conditions, e.g., in the
presence of triphenylphoshine and diethyl azodicarboxylate in an organic solvent, such as
tetrahydrofuran, to afford compounds of formula I’ in which X’ is -O-(CH,),-Q-W or -S-
(CHo)p,-Q-W, respectively, and p, Q and W have meanings as defined herein. Alcohols of
formula VII” may be prepared by methods described herein or modifications thereof, or by

methods well-known in the art.

Compounds of formula I’ wherein X’ is -(CH,),-Q-W, and p and W have meanings as
defined herein and Q represents O or S, may be obtained by reacting compounds of the

R@(CHQ)p-o-Pg
(Xv)

R'

formula

wherein R, R’ and p have meanings as defined herein above, and Pg represents a
protecting group, such as acyl, e.g., acetyl or lower alkoxycarbonyl, with chlorosulfonic acid
in an inert solvent, such as dichloromethane followed by subsequent treatment with a
chlorinating agent, such as thionyl chloride or oxalyl chloride to afford sulfonyl chlorides of

the formula
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R(CH2)POPg CS (XVI) OFT wherein R R, p and Pg have neani ngs as

defi ned herein above. Sulfonyl chlorides of fornmula XVI may be coupled with
am nes ofwbesoudsss VI or V as described herein above to f@cmEPonpoehds of
the formula R (CH )P OPg L (XVI1) OR wherein RR R, p, Pg and L have
meani ng as defined herein. Subsequent renoval of the protecting group

usi ng base, e.g., aqueous sodi um hydroxide in a polar solvent, such as

nmet hanol , tetrahydrofuran or 1, 4-dioxane, in particular when Pg is acetyl,
affords al cohols of the formula R (CH2)POH L (XVIlIl) \\ R wherein R

R, p and L have neanings as defined herein. Al cohols of formula XVIIl may
be coupled with phenols of fornfila WOH or thiols of fornmula WSH, e.g.,
under M tsunobu conditi ons, t Cappdands of fornmula I’ wherein R R
and L have meani ngs as def\pned ein, and X X¥Rpresents -(CH2)P QW in
which p and Whave neaniofg§ asdefined herein, and Qis 0 or S,
respectively. Alternatively® alcbhols of fornula XVI11 may be converted to

conpounds of the formula R (CH2)PLg L (Xl X)
wherein R, R’, p and Pg have meanings as defined herein‘above.

Sulfonyl chlorides of formula XVI may be coupled with amines of formula ViorV as

described herein above to form compounds of the formula
R

. (CH,)0-Pg
N (XVIN)
2

wherein R, R’, p, Pg and L have meaning as defined herein. Subsequent removal of the
protecting group using base, e.g., aqueous sodium hydroxide in a polar solvent, such as
methanol, tetrahydrofuran or 1,4-dioxane, in particular when Pg is acetyl, affords alcohols of

the formula
R
(CH,).-OH
N °F xvin)
=8
o] \\O C

wherein R, R', p and L have meanings as defined herein.

Alcohols of formula XVIil may be coupled with phenols of formula W-OH or thiols of
formula W-SH, e.g., under Mitsunobu conditions, to form compounds of formula I’ wherein
R, R’ and L have meanings as defined herein, and X' represents -(CHy)p-Q-W, in which p
and W have meanings as defined herein, and Q is O or S, respectively.

Alternatively, alcohols of formula XVIIl may be converted to compounds of the

formula

(CH,)Lg
(XIX)
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R -33 WD 03/043985 PCT/ EP02/13025 wherein R, R, p and L have neani ngs as
defined herein and Lg represents a | eaving group, such as chloride,

brom de owotosioddosor osul f onat e, usi ng met hods descri bed hefP€irmePo?/13025

nodi fications thereof, or using nethods well-known in the art. Subsequent
reaction with phenols of fornula WOH or thiols of formula WSH in the
presence of a base, such as potassium carbonate; or sodiumhydride in an
inert solvent, such as N, N-di nethyl formam de or tetrahydrofuran affords
conmpounds of formula I' wherein RR R and L have neanings as defined
herein, and X' represents -(CH2)P QW in which p and Vthve.neanings as
def i vétbreind?, &' g ancht have meanipgs &s dg@'&ﬁée‘&'ﬁ"()é‘ﬂ? Loceppeetasd 'evneehtba 1

wher ej n, R ' W oS bscriBBd hedéin 6iepr esent s
_C(O)%gg_afeﬁ%ﬂ&%r@@%%ﬂd&ﬁ‘g@f?ﬂ%ﬂ%‘%ﬁgﬁ _aSe n'eanicrrllgs dgf imned herein, my
be pregdiiedioby theseaft orugingrmetbeds welklinens? inile atte SYPsEUERE FELUPT Wi d of the

formul a i ' NRLSH i the prédificd ofavaseemehags as
def i &é‘&”ﬁé%@ﬁ@%adwﬁﬁ@%'tg i°§'ﬁ°eﬁﬁ|ﬂ% il b o

nal S Kll , _ar%l het eciéf)aryl ,
ar al kydtassiune yatboahtey br, sosfurhhydrideds ap inescsalveati gueh ahNdddae YJEQ’@B{F" t he
f or mul 39%%53,&{'\'??@.%&3@8%3%0 %544 ot BERGh T ViRRreiR R, R’ aRdIL Waba viame@Biasgs as

def i nd oxyli1c acids of formula XX and am nes of f qc.rml a XXl
may hdsfipee parei andiX gepresentatdCHas &b dnwhish i anddV hawe Meaningsiaseibad  eof |
or usjng. nNe I . art. Simlarly, conmpounds of fornula I’

wher Zri‘ef{g'ﬂ’,a aﬁ%ﬁ@%sé r?{é\;ﬂ'ngs as defined herein, and X represents
-Z-(CH2)P C(O NR6-W and Z, B R6_and W have neani ngs as. gs{?l ned n%erei n,
may be prePamedurgs ofderstulalwhareitRi Bzansh- have perines ot definedeEN A aci d of

the ff%%}ﬂe%eﬁisz-c(&ﬂﬁ%ﬁcﬁé)pow . and Rs, p, Q and W have meanings defined herein,

may be prepared by reacting an activated derivative of a carboxylic acid of the formula
R

C(O)OH
BN (XX)
043\

o} R
wherein R, R’ and L have meanings as defined herein and R is optionally substituted alkyl,
aryl, heteroaryl, aralkyl or cycloalkyl, with amines or acid addition salts thereof of the formula

RyNH~(CH);Q-W  (XXI)
wherein Rs, p, Q and W have meanings as defined herein. Carboxylic acids of formula XX

and amines of formula XXI may be prepared using methods described herein or

modifications thereof, or using methods known in the art.

Similarly, compounds of formula I’ wherein R, R’ and L have meanings as defined
herein, and X’ represents -Z-(CH.)-C(O)NRes-W, and Z, p, Re and W have meanings as
defined herein, may be prepared by reacting an activated derivative of a carboxylic acid of

the formula
R
Z:(CH,) -C(O)OH
N (XX
P
o) \\o v
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~~ (XXI'l) 0"\\ 0 R -34 WD 03/043985 PCT/EP02/ 13025 wherein R, R, L, Z
and p have neanings as defined herein and R, is optionally substituted

al kyl , arwb,03l0¢983 oaryl, aral kyl or cycloal kyl, w th am n@sT@mPoaciods
addition salts thereof of the fornmula RE NHW(XXIIl) wherein R6 and W
have neani ngs as defined herein. Carboxylic acids of fornmula XXIl and

am nes of formula XXIlIl may be prepared using nmethods descri bed herein or
nodi fications thereof, or using nethods known in the art. In the processes
cited herei n, activated derivatives of carboxylic acids, e.g., those of

for mul |1 clude acid chlorides, br des .and fluorides, m xed
iy N R Royha 2 Paetiprtianss CRORPY SEEIN 851 Br & THHERabEUbTCEduct

f or nedhi TaFyI Rgbhyf) aR@RY 108 cyclGgA) vath amines or acid addition salts thereof of the

1-et hyl - 3- ('3- di met hyl anmi nopropyl ) carbodi i m de hydrochl ori de,

O (1, éom%dro 2-0x0- 1-pyridyl)-N, N, N, N -tetramethyl uronium
tetrafl uoroborate and the |ike. Mme_d,vanhyqls(xm@s are preferably such from
pivalic acid, or |lower alkyl hem ‘esters of carbonic acids, such as et hyl

or isohut anal Act i vat ed i ncl m do,

o oM AR oy AL SRR B! ool o b RS

der i vadnites @fﬁom\lﬂab(b(dikmaydbeqﬂephre@ugng rrteltm:&'le dee&nlfetdrhaudalaer M)erﬂcat)(msl , With
an ampe f forrm ae XXI or XXIll, respectively, my be
carri éﬁergafeo?%sue%g]eﬁ} @fééﬁ%‘gn(ﬁ g &ase, such as triethyl ani ne.

di i sopropyl ethyl am ne or N-nethylnorpholine in an inert solvent, such as
di chl or onetim#reeyrocddshs ditebérgint activateddierivativee tof atrpdxydit acids, e.Catitesryf i ¢

aci ds Of forﬂk'aﬁﬁﬁ?@ gmé?lclid eor&%aé@ a‘iﬁ?lu%ﬁ%ésh%%eoa%\kpﬁae%d

derlva?l é dsing escr e ‘herern or ounds of
f or mullowdér alkyhesteisrang, adﬂ\/atad@stermﬂweohmdladgsctaﬁormﬁdl withdcdwpling agerdhd X

coLe s iy TP S e A RO B R B

obt ai rmeplyrioyl)-Neldd\, N‘}getmnme’(b)durooﬁmt tlaHaﬂLmrmdrateRnZ-tbe:Hte) FMNBRthydrIdes are
preferably such from pivalic acid, or lower alkyl hemiesters of carbonic acids, such as ethyl
or isobutyl analogs. Activated esters include, for example, succinimido, phthalimido or
4-nitrophenyl esters. The reaction of an activated derivative of a carboxylic acid, e.g., those
of formulae XX or XXII, with an amine, e.g., those of formulae XXI or XXIil, respectively,
may be carried out in the presence of a base, such as triethylamine, diisopropylethylamine
or N-methylmorpholine in an inert solvent, such as dichloromethane,
N,N-dimethylformamide or tetrahydrofuran. Carboxylic acids of formulae XX and XXII can
be converted to their activated derivatives using methods described herein or in the art.

Compounds of formula I’ wherein R, R’ and L have meanings as defined herein, and
X’ represents -Z-(CH,),-NRsC(O)-W, -Z-(CHy),-NRsCG(O)NH-W or -Z-(CHz),-NRsC(O)O-W,
and Z, p, Rs and W have meanings as defined herein, may be obtained by reacting amines

of the formula

Z-(CH,),;NHR,
N (XXIV)
~

wherein R, R’, Z, p, Rs and L have meanings as defined herein, and R; is optionally
substituted alkyl, aryl, heteroaryl, aralkyl or cycloalkyl, with a N-derivatizing agent, such as
an activated carboxylic acid derivative, an isocyanate or a chloroformate, respectively, in the -
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Is\ [ (XXIV) 00R wherein R R, Z P, R5 and L have neani ngs as
defined herein, and R, is optionally substituted alkyl, aryl, heteroaryl,
aral kyl owowogosdss kyl, with a N-derivatizing agent, such Z€T/EPn2/s3v23 vat ed
carboxylic acid derivative, an isocyanate or a chloroformate, respectively,
in the -35 WD 03/ 043985 PCT/ EP02/ 13025 presence of a base, such as
triethylam ne, diisopropylethylamne or NNmethylnorpholine in an inert
sol vent, such as dichl oronet hane, N, N-di et hyl f ormam de or tetrahydrofuran.
Am nes of formula XXIV may be prepared using nethods described herein or
nodi fications thereof, or using nethods known in t ounds of

art. Co
f or nulpgesence af basen syeh 78 trleLhyb?fwn% diigeRraPyigiayrmEe %{Q\F -Aetiviaer PHB‘F\&"& and
RL 1S ;0RhdrPEGHdny s%b'rbﬁ& ukﬂto%&nédhbué N Ntdﬁlnethbmsrﬁfamaybr teBtAydisfuran. cycl oal kyl

can be converted onpounds of formula I' in which RL is h drogen
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are cdama b in whiehBr @t'?‘(}’@r JKasHCD dsraetnyor gthyg HRpleg

car boxyke afifth fax%&esm orEﬂfo@é&%ﬁmﬁﬁwrbhﬁéﬁn bhb@lar §@Oerhesmrasahétﬁdn¢mder i | d
conditions into free amno, thiol, car roxy % H?ﬁ;ﬁé\f t hout the
nol ec etkanol, ladréiaine Qfé?tf@ﬂ&ft"raﬁﬁgéﬁﬁﬁd QS’(‘%’QP“&]@JQ?/W‘@@I' s e ti ons

taki ng,alxa¢Qve HaaniRYs Qé)aéﬂrﬁid HetbihOSHFR NG hpdiebes.t i ng groups is to protect
t he functi ona? groups from undesired reactions with reaction conponents

under the conditions used for car

t r ansf or mtTWtaWC%WFQﬁ@nQH@F%“g%%Y"hFE@f‘? ﬁcaw&ﬁgﬂg%ﬁeoclpmgo%ﬁ Aeul ar

the invention in a manner described herein, functional groups present, such as amino, thiol,
carboxyl and hydroxy groups, are optionally protected by conventional protecting groups that
are common in preparative organic chemistry. Protected amino, thiol, carboxyl and hydroxy
groups are those that can be converted under mild conditions into free amino, thiol, carboxyl
and hydroxy groups without the molecular framework being destroyed or other undesired

side reactions taking place.

The purpose of introducing protecting groups is to protect the functional groups from
undesired reactions with reaction components under the conditions used for carrying out a
desired chemical transformation. The need and choice of protecting groups for a particular
reaction is known to those skilled in the art and depends on the nature of the functional
group to be protected (hydroxy group, amino group, etc.), the structure and stability of the

molecule of which the substituent is a part and the reaction conditions.

Well-known protecting groups that meet these conditions and their introduction and
removal are described, e.g., in McOmie, “Protective Groups in Organic Chemistry”, Plenum
Press, London, NY (1973); and Greene and Wuts, “Protective Groups in Organic
Synthesis”, John Wiley and Sons, Inc., NY (1999).
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reaction is known to those skilled in the art and depends on the nature of
the functional group to be protected (hydroxy group, am no group, etc.),
t he strucworg/o#8s stability of the nolecule of which theprswlEpp/1oeht IS a
part and the reaction conditions. WlIl-known protecting groups that neet
t hese conditions and their introduction and renoval are described, e.g.,
in MOme, "Protective Goups in Oganic Chem stry", Plenum Press, London,
NY (1973); and Greene and Wits, "Protective Goups in Organic Synthesis",
John Wley and Sons, Inc., NY (1999). -36 WO 03/043985 PCT/ EP02/ 13025 The
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pol ntat%%sﬁl%?}es?%\'c&ﬂe?nﬁﬁgges, RBF RinpaidMERNeldvateaiterfp@aturad (Ppsiahmiy C

pr essure. e 'prefterr solvents, catalysts and reaction conditions are set

f or t hation neérsthe pjiog et pf theselvents vised aRd REAMOTPRENCO) SHRPGHMPERRHEr
| ncl Udlese B0V THE bl ABTe@Solidfs, BAGRRR arkf BaBRHDNdiiBhs et Afth in teer medi at e

prod obtai nabl any stage ‘thereof is used as starting material and
the appended tigstsatepExamplesarried out, or in which the starting materials
are formed in situ under the reaction conditions, or in which the reaction

component STl fviiafd fhﬁ?érﬁ'ﬁchfo%& g WvalidiRtioh thesRbéent procesddss ml whictpain e

ant i podes. mpounds of the invention and internedi ates can al P be

conv einteeiedlintecprediedt obisinable %I@@Mﬁéﬁgr‘?dh?@oﬁ_@tﬁﬁﬁés6@HW£?V”%@6\?§ Per se. The

! nv.en}e'n%iﬁé S8 Q%L@E@e& th?&Mn RANG! the sfiring BatBRbeRréicsmad th gitomeeses for

thei r " man acPure. pendi ng on the choice of startl_nﬁ@ntnterfﬁ‘ls and

met hoithe readiion congitiensd oF imayhigietheirpagtion coBPRNGIS aifussH It Mg 18BR 8T Y i soner s

or m ?&lt‘éroer%g{imglgﬁre aﬁtf%dé‘s’?a”pl e, as substantially pure geonetric (cis or
pt

trans) 1 soners, I cal Isonmers (antipodes), racemates or m xtures

t hereof. The aforesaid possible isonmers or m xfures t her eaf are within the
purvi ew of Comipoundsnefdie jnypntion and intermediates can also bé converted into each

other according to methods generally known per se.

The invention also relates to any novel starting materials and processes for their

manufacture.

Depending on the choice of starting materials and methods, the compounds may be
in the form of one of the possible isomers or mixtures thereof, for example, as substantially
pure geometric (cis or trans) isomers, optical isomers (antipodes), racemates or mixtures

thereof. The aforesaid possible isomers or mixtures thereof are within the purview of this

invention.

Any resulting mixtures of isomers can be separated on the basis of the physico-
chemical differences of the constituents, into the pure geometric or optical isomers,
diastereoisomers, racemates, for example, by chromatography and/or fractional

crystallization.

Any resulting racemates of final products or intermediates can be resolved into the
optical antipodes by known methods, e.g., by separation of the diastereoisomeric salts
thereof, obtained with an optically active acid or base, and liberating the optically active
acidic or basic compound. The carboxylic acid intermediates can thus be resolved into their
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chromat ogr aphy and/or fractional «crystallization. Any resulting racemates
of final products or internedi ates can be resolved into the optical

anti podes by known nethods, e.g., by separation of the di astereoisoneric
salts thereof, obtained with an optically active acid or base, and
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of thkélgﬁﬁ Yregﬁu@rcg'@f@%é%nﬁtugﬁgggzhﬁalg{aﬁB%% rl:e form or as a salt

t hereof if salt form ng groups are present. Acidic conpounds of the

i nventi on Fmgllybeoropowrsistaidhd inventionlareseitbier Rbigingdria hafrectarmyor ¥t abl e

bases tal hydroxi de, advantageously in the
presewgéeog”fsagﬂye Qggﬁ)ég&aﬁ*s ol i c solvent, such as a | ower al kanol

Fromthe solutions of the latter, the salts nmay be preci |tated
ethers, e.Acidicpmphyhdseiiae invRatkan mayee §%V@§te¢rﬁ?° sty ?t”é‘ac?LH‘P yt he free

conpoy ?ta% tdsg8tdr hn"éfqhgo&célgﬂ %Qﬁ%r&" d@hﬂ@dntégﬂduél%lqﬁme%réébncbe used

for plrification o e ‘conmpoun tai'ned. Compounds of. t he Enngntlon
havi ngf maeiheregkwml‘v@h@S@éefﬁofmﬁéreﬁé’do‘i‘/ﬁt%k%ﬁ dFemyihe;sghtioas,ptae Eebem ally

phar eslé th glb\é ﬁgﬁﬁ%@@mh %f’Het@ e. gTrtﬁéﬁ¥l%rtlﬁarf We'?s'ﬁﬁing Eals eu@ppl e, with

|norg I'C acl as mneral ‘acid exanpl e, sulfupc acid, a
phos phamieged ntdihericgeatanapounds &y treatmant With agisi ¢hese YA RISEIYRO syuch as

(C1- % ?éé%ggﬁ c{%ﬂéﬁ(hf h-gﬁuﬁ‘@&ﬁamécpr exanpl e, are unsubstituted or

subst ogen, xanpl e, acetic acid, such as saturated or

unsat urated di car boxtyl iC aC| ds, for exanpl e, aI i C, i?(g A leic or
fumari c  aEpmpoundshofdle WQPW%’&QB}%?IW%"%E‘H e Gosver, W#ﬂ%c' PR i ¢,

LgCt ! %alts”@gbe%fa"% gﬁéfi‘r‘iéc%uﬁéalﬁ labEdtablésdid, ThdsE a@fo&ﬁbd}ﬁoﬁ@laﬂﬁle fatth exanpl e,
Par organ el A for evaraie) Side &8 Q a phosphoric or hydrohalic
inorganic aCldS such as mineral acids, for example, sulfuric aci phosp y

acid: or with organic carboxylic acids, such as (C;-C,)-alkanecarboxylic acids which, for

example, are unsubstituted or substituted by halogen, for example, acetic acid, such as

saturated or unsaturated dicarboxylic acids, for example, oxalic, succinic, maleic or fumaric

acid, such as hydroxy-carboxylic acids, for example, glycolic, lactic, malic, tartaric or citric

acid, such as amino acids, for example, aspartic or glutamic acid; or with organic sulfonic

acids, such as (C:-C,)-alkyl-sulfonic acids, for example, methanesulfonic acid; or

arylsulfonic acids which are unsubstituted or substituted, for example, by halogen.

Preferred are salts formed with hydrochloric acid, methanesulfonic acid and maleic acid.

In view of the close relationship between the free compounds and the compounds in
the form of their salts, whenever a compound is referred to in this context, a corresponding
salt is also intended, provided such is possible or appropriate under the circumstances.

The compounds, including their salts, can also be obtained in the form of their

hydrates, or include other solvents used for their crystallization.
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manuf acture of pharmaceutical conpositions conprising an effective anount
t hereof in unct sui tabl e
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rdi 0 C ntio ng or caqatin
FespeprTpaNie. SRRy Ao S 500Rsynd 5895 Selide RiarGoRis, e Tt B3N ¢ e
acti venhe dssmetﬂj re$suréSamd/albib effeirr lmﬂcﬁiltionnmey maytarsarmdmlmaiheaﬂmrapceamaﬂm
i ncl ude, a Ithe[)atgeut i ;aldo ef f ct ive g JR) W= QoY ngo\lljen ofI thle i nvention
with ¢8lableSUDRAUCES: 17 R F°n8r6§e PW@F[? & %8@8 BB BRAF EBP0gi cal |y
accepigrdriutatinglor evdtimgtnoethsds, séspeativehg ant kontaighabbbie0.3 K506, girefetably about
1-50%, of the active ingredient.

Suitable formulations for transdermal application include a therapeutically effective
amount of a compound of the invention with carrier. Advantageous carriers include
absorbable pharmacologically acceptable solvents to assist passage through the skin of the
host. Characteristically, transdermal devices are in the form of a bandage comprising a
backing member, a reservoir containing the compound optionally with carriers, optionally a
rate controlling barrier to deliver the compound of the skin of the host at a controlled and
predetermined rate over a prolonged period of time, and means to secure the device to the

skin.

The pharmacedtical formulations contain a therapeutically effective amount of a
compound of the invention as defined above, either alone or in a combination with another
therapeutic agent, e.g., each at an effective therapeutic dose as reported in the art. Such
therapeutic agents include insulin, insulin derivatives and mimetics; insulin secretagogues

such as the sulfonylureas, e.g., Glipizide and Amaryl; insulinotropic sulfonylurea receptor
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betveen ab@iiiniriosids i atharhfill &%boliPsd-g gggﬁlﬁe&mametwb@ﬁ BBARUL g @by

ef fective dosage of active conpoun t on the species of warm
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administration, and on the compound involved.

The compounds of the present invention bind to PPAR receptors, and thus may be
employed for the treatment of conditions mediated by the PPARSs, in particular, PPARo and
PPARy. Such compounds may therefore be employed for the treatment of dyslipidemia,
hyperlipidemia, hypercholesteremia, atherosclerosis, hypertriglyceridemia, heart failure,
myocardial infarction, vascular diseases, cardiovascular diseases, hypertension, obesity,
inflammation, arthritis, cancer, Alzheimer’s disease, skin disorders, respiratory diseases,
ophthalmic disorders, IBDs (irritable bowel disease), ulcerative colitis and Crohn’s disease.
In particular, the compounds of the present invention may be employed in mammals as
hypoglycemic agents for the treatment and prevention of conditions in which impaired
glucose tolerance, hyperglycemia and insulin resistance are implicated, such as type-1 and

type-2 diabetes, and Syndrome X.

The above-cited properties are demonstrable in vitro and in vivo tests, using

advantageously mammals, e.g., mice, rats, dogs, monkeys or isolated organs, tissues and
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The conpounds of the present invention bind to PPAR receptors, and thus may
be enployed for the treatnent of conditions nediated by the PPARs, in
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at heroscl erosis, hypertriglyceridema, heart failure, mnyocardi al
infarction, vascul ar di seases, cardiovascul ar di seases, hypertension,
obesity, inflammation, arthritis, cancer, Al zheiner's disease, skin

di sorders, respiratory diseases, ophthalmc disorders, IBDs (irritable
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advant ageousl y |ntravenously e.g., as a suspension or in aqueous

sol uti on. THe caBwageds of tbeﬂnv@nmbmt@ée RFéReeend BBABY receptoss ang thus and 1010
mol ar rﬁeﬁ/ﬁé’;ﬁ%é BB ayh bBRERRE Wid FPARY Rl MEFPPXRY (QIBIERY inl farkindR MY T ange

dependi e route o mnistration, between ng/ kg,
preferabl y between about 5 and 100 ng/ kg. The conpounds of the invention
bi nd to t hdhpraiRdlynia Ryt esegiding o thednyantien cambe besasspd bytheé as dual

agoni Sbipwy hBRoRLAFReMs Wi BEAREAREERLOr S 1N manmal s The activity of

a conpound "according to the 1nvention can be assessed by the foll ow ng

met hods or nethods wel | -described in the art: The in vitro functi onal

bi ndi ng t o ThRé PPaRunctipraRndinaitopPaRY ARecBBABP antl PPARytreceritoreds as f ol | ows:
The f ypednRRala %,ﬁq;sng assays for the PPARa, PPARS and PPARy receptors are
a variation 01'5 e coactivator-dependent receptor |igand assay (CARLA)
(see Krey et al. "Fatty Acids, Eicosanoids, and Hypolipidem c Agents

| denti fi ed The fmc@gm]@n&ng:@qsgw gmm;e PPARaq, PPARS and PPARYy receptors are a

variation of the coactivator-dependent receptor ligand assay (CARLA) (see Krey et al.,
“Fatty Acids, Eicosanoids, and Hypolipidemic Agents Identified as Ligands of Peroxisome
Proliferator-Activated Receptors by Coactivator-Dependent Receptor Ligand Assay”,
Molecular Endocrinology, Vol. 11, pp. 779-791 (1997)). The present CARLA assays use a
TR-FRET detection method previously reviewed (see Hemmila, “LANCE: Homogeneous
Assay Platiorm for HTS”, J. Biomol. Screening, Vol. 4, pp. 303-307 (1999); Mathis, “HTRF
Technology”, J. Biomol. Screening, Vol. 4, pp. 309-313 (1999)). All assays included 3 nM of
the glutathione-S-transferase (GST) fusion proteins of either the hPPARa: ligand binding
domain (LBD) (amino acids 167-468) (GST-hPPARa LBD), GST-hPPARS LBD (amino acids
139-442) or GST-hPPARY LBD (amino acids 175-476); 3 nM Eu-labeled anti-GST antibody
(Wallac); 30 nM biotinylated steroid receptor coactivator-1 (SRC-1) peptide (an N-terminal
biotinylated peptide, CPSSHSSLTERHKILHRLLQEGSPS, derived from amino acids 676-
700 of SRC-1); and 10 nM streptavidin-labelled allophycocyanin (APC; Prozyme). The
binding of a ligand to a PPAR LBD alters the conformation of the LBD and permits the
biotinylated SRC-1 peptide to bind. This brings the Eu-labeled anti-GST antibody and the
strepavidin-labeled APC in close proximity, thereby facilitating fluorescence energy transfer.
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t ?;?; E E%sdrmu lf%ttm giagufbbmwrels'ﬁf raesaplmiﬁfayycgmﬁmgg Ble gnM “T4is pALY . @35@41&9&&

sol i d9 H%aégg\ﬁéﬁ H’SA Blrg @qt@re%%ésﬁgﬁgsspayﬁ%cw gﬁ;ﬁﬁ%fa@@ag'a\éeaeéfg sed in

PCEX pREdh: f(n’élr%léiﬂﬁ@@ﬂ‘ Eﬁlatmﬂbnammm"g altémdineﬁtel fhe $b&@ioR Nkl $Edds uSi ng
standard expression conditions at 18C. In sone_cases_ the GST- PPAR LBDs are

co- exfiréshaus ai enyerpsaturehefasteading s THERET h5merBesalyad fluereseance
gl ut agag e %ﬂﬁﬁﬁﬁ%nﬁgﬁ) isRjniY orf 2 MAATER \GhBes Elat‘émegﬁ@}* (FRekadnd Hkhakid he

met hod manuf acturer. The assay buffer contained 50 niv
Tris phesignals a5@65mwl|e@d 620 pM)oESBAValnes arermslimatedvwithtthe xpelaidddn progtde assay

:O > C/fmlrﬁ%Dpﬁasméés@[oﬂﬁ.'sn@aéﬁud%rﬁasﬁgereggum&t@tae& bfandetbd negkna/ol ume of 25

m xi ng all conponents tion mx ure stands for 3 hours
at roesvatimper at ure before readi ng the TR-FRET (Ti ne- Resol ved Fl uorescence
Resonance Energy Transfer) signal on a Wallac Victor 2 plate reader

(measuri ng ThBgicdké Gnd fhfsum 18%hﬁg 8tivitP T VDB aMb SRR aFfenbwy-al ues are

estimated with the Ex add-in program XLFit (ID Business Solutions,
Qui l df ord, Surre I|2|n a 4-paraneter |ogistic equatlon The

gl ucose and\duls ¥‘i’ 957 WPH@“&%&@‘W%%P L3R, Bat/dareah Mo atihg 8ek el las fol | ows:

weeks are housed six per cage in a reversed light cycle room (light on from 6:00 p.m. to
6:00 a.m.) and given access to Purina rodent chow and water ad /ibitum. On day 1, tail
blood samples are taken at 8:00 am and plasma glucose levels are determined. The
animals are randomly assigned to the control and compound groups. The means of plasma
glucose values of the groups were matched. Animals are then orally dosed with vehicle
(0.5% carboxymethyl-cellulose with 0.2% Tween-80) or compounds ( at 30 mg/kg) in
vehicle. The mice are dosed daily for a total of 3 days. On day 4, basal blood samples are
taken. The plasma samples are analyzed for glucose concentrations using a YSI2700 Dual
Channel Biochemistry Analyzer (Yellow Springs Instrument Co., Yellow Springs, OH) and

insulin concentrations using an ELISA assay.

Hlustrative of the invention, the compound of Example 1 demonstrates an ECs; of
about 27 nM in the PPAR« receptor binding assay, an ECs, of about 23 nM in the PPARy
receptor binding assay, and an ECs, of about 173 nM in the PPARS receptor binding assay;
the compound of Example 5-10 demonstrates an ECs, of about 3 nM in the PPARa. receptor

binding assay, an ECs, of about 3 nM in the PPARY receptor binding assay, and an ECs, of
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Adult male C57BL ob/ob m ce (Jackson Lab, Bar Harbor,' ME) at the age of 11
weeks are housed six per cage in a reversed light cycle room (light on from
6: 00 p. mWD®3/083980 a. m) and given access to Purina rodentCthipoe/ands wat er
ad libitum On day 1, tail blood sanples are taken at 8:00 am and pl asna

gl ucose levels are determned. The animals are randomy assigned to the
control and conpound groups. The neans of plasma gl ucose val ues of the
groups were natched. Aninmals are then orally dosed with vehicle (0.5%

car boxymet hyl -cel l ul ose with 0.2% Tween-80) or conpounds ( at 30 mg/ kg) in
vehicle. The mce are dosed daily for a total of 3 day 4, basa

bl oodakaihRed nMip the BRARS regsetop Ptﬁ’é’ﬁ'ﬁ asgAY;(2pd the EO’HIP%!’VZ‘%EXP'GPIGQQ 82ose
Conceﬁ'érﬁ?ﬁsln%fb% #?E@%Ooq‘ aﬁ@@ﬁm lﬂﬁ@lPPA@@%@btoﬁbﬂﬁfﬁgﬂsﬁyf ¥nAitsl ¥Z&out Yel | ow

Spri ngs strunment | ow Spri ngs, suli’n concentrations
u5| ngz aNl iftheSPPABS agceptdr birslingssay anfi anrﬁCao of elpeut dime5 nMdn genipoAiRel of

nstrates_a ABA di tor
bi ndi Wﬁeé@gg@gmgﬁsg@g %#hegrgg%t 8%% &E}ﬁgﬁncﬁ Mﬁl’&ay} IBrgléeclgz)gptordg i ng assay,
and aande@5@indévaldaitér thig® deykiaha thily dBARS abewtadtt rog/kbiprmd |lmty\ea>béﬁl§>ymlcet he
conpound of Exanple 5-10 denonstrates an EC50 of about 3 nMin the PPARa

bi nat ng. asty BT b bR g s el BRI A BB T (o0

nM i nccbﬁwuékﬂ)ARSenglemnmnthamongTampalﬁturaﬁdret dieertiprosoIAns Qﬁntregraq*ﬁal & 6-39

denonst.r at |ng assay, an

Eeso. Bet gl 2%’38 %'ﬁ%’%%ﬁ@%%g’pb @g?eﬁégdé’ggggksgb an EC50 of

about pibidiablp betweenteboRPrRENd i @T@ptHy %mm&@baésajﬁe siFuetutecet iibple, sai d

conpounds ,si.gni fi t er three

Goye HE Hcta,a.ﬁp RS O%‘.da(?outgglg{e“m/s% HSHﬁFﬁed%?@hdn@lﬁEJ by Ghtndd,

foI I OWQnngboarmlysas aadepewttqsn(zl@dcmavacptbmsjcs,reage MS:¢R iand AIMR.oAbRIAWaEeNS not to
cons as_be ons thereon. Tenperatures are given in

degr e8§e°a' g?sgercé’%éﬁﬁjfn 'ﬁg'b@%r']éntl oned otherwi se, all evaporations are

performed under reduced pressure, preferably between about 15 and 100 nmHg

(= 20-133 nbar). The structure OfE{dn@E} products, intermnedi ates and

starting materials is confirmed by S rd anal yti cal rrethods e.g.,

m croanal ysis and spectroscopi ¢ characteristics and NIVR.

Abbr (Rt 1o (4 Bbembmk & prom BheDMAMTPBARY] hanzehesfanyi) 2,3-dlkycro-1H

indole-2-carboxylic acid
%

O\©i\/
SR GOSN
A. (R)-1-(4-Benzyloxy-benzenesulfonyl)-2,3-dihydro-1H-indole-2-carboxylic acid

Q

O:(D

To a solution of (R)-2,3-dihydro-1H-indole-2-carboxylic acid (2.89 g, 14.5 mmol) and
1N sodium hydroxide (37.7 mL, 37.7 mmol) in water (79 mL) stirring at room temperature is
added dropwise a solution of 4-benzyloxybenzenesulfonyl chloride (4.1 g, 14.5 mmol) in
dioxane (104 mL). Upon completion of the addition, the pH of the reaction mixture is

"monitored and maintained between 7-8 by slow addition of 1N agueous sodium hydroxide
over the next 2 hours. The reaction mixture is stirred overnight at room temperature. The
solution is poured into crushed ice and the resulting mixture is acidified to pH 2-3 with 1N
aqueous hydrochloric acid (15 mL). The product is extracted into dichloromethane (2 x
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Exanmple 1

(R -1-{4-[ 3- (4- Phenoxy- 2- propyl - phenoxy) - pr opoxy] - benzenesul f onyl } - 2, 3-di hy

dro-1 H wodoles98s carboxylic acid OH OSSN 1A ~ A PCT/EP02/13025

(R)-1- (4- Benzyl oxy- benzenesul fonyl ) -2, 3-di hydr o- 1Hi ndol e- 2- car boxyl i ¢ aci d

To a solution of (R)-2,3-di hydro-1 Hindol e-2-carboxylic acid (2.89 g, 14.5

nmmol) and 1 N sodium hydroxide (37.7 nL, 37.7 mmol) in water (79 m-)

stirring at roomtenperature is added dropwi se a sol ution of

4-benzyl oxybenzenesul fonyl chloride (4.1 g, 14.5 nmol) in dioxane (104

m.). Upon conpletion of the addition, the pH of the reaction mxture is

moni t t8eLANThaeitratbis eshbe witb avatar- (85G mLy hsine 486A MLbieirigd ovemankytiedss sodi um

hydr oxi de L .over ni ght

a1 cboRes Rl s ey, Alpdang cREnkaRE 0 B0 BSY ¥ L Rsbu RS-0

resul bemnesutmnyl)ez Badilmciratt Hruedole@ qﬂrb@cyu;: adid ps an il [l oud! Qa%lr[Mdﬂhor iC

acid éé% The product is extracted into dichloromethane (2 x -43 WO

03/ 043988+ CT/ EP02/ 13025 150 nm.). The extract is washed with water (150

nm), brine (150 nL), dried over anhydrous nmagnesiumsulfate (MSO4),

filteBed a(m) tmaaemwoxseblenzergsuﬁowl)ﬂ@ Q!thrR)ilill(dﬂle-@rfi%rbe&xllc acid

benze foQ 3-di hydro-1 Hindol e-2-carboxylic acid as an oil: [ M1l
%/M 1 ] _ 408.24. B

0 e Py e o |
(R)- y 14 H%dnmzsdamwmmg;f 4§ Mmat) Swdi- tv}tmwsulmmq: acid gloaohydiate boxg |2 i c
o w23 51 87 oLl e tHed i Eaat cEhfioReh o BRI qi*??*ﬁx““%or .
hour S solTh@‘! |ssamd>wAéd orstarsd welrmgbmttroom temperatues whightresullts i e foraradier &t ur e
o6 Faetaalyarbtuif PORPR bER-Hleedpr AL i ARroald dedthguinizahs ore

on an cuum second crop of
cryst @l secbfd olbaf ogstals ie wbtairesdiodrh ene mpipavkiquoh mat isss@g@riaanédinaﬂ gthighed at
hi gh vacuum. A combined yield of 3.84 g of (R)-1-(4-benzyloxy-benzenesuilfonyl)-2,3- -dihydro-
1H-indole-2-carboxylic acid methyl ester is obtained as a pure crystalline product: [M1]" =

424.27.

C. (R)-1-(4-Hydroxy-benzenesulfonyl)-2,3-dihydro-1 H-indole-2-carboxylic acid
methyl ester

To a suspension of the title B compound, (R)-1-(4-benzyloxy-benzenesulfonyl)-2,3-
dihydro-1H-indole-2-carboxylic acid methyl ester (3.00 g, 7.1 mmol) in ethanol (200 mL)
under nitrogen is added 10% palladium on carbon (0.3 g). The resulting mixture is
hydrogenated at 46 psi for 18.5 hours at room temperature. The mixture is filtered through
celite by vacuum filtration. The filtrate is concentrated in vacuo to give 1.31 g of (R)-1-(4-
hydroxy-benzene-sulfonyl)-2,3-dihydro-1 H-indole-2-carboxylic acid methyl ester which is
used without further purification: [M+1]" = 334.22, [M-1] = 332.16.

D. (R)-1-{4-[3—(4-Phenoxy—2—propyl-phenoxy)-propoxy]-benzenesuIfonyl}-2,3-
dihydro-1H-indole-2-carboxylic acid methyl ester

To a solution of the title C compound, (R)-1-(4-Hydroxy-benzenesulfonyl)-2,3-
dihydro-1H-indole-2-carboxylic acid methyl ester (1 .31 g, 3.9 mmol) in
N,N-dimethylformamide (50 mL) at room temperature is added anhydrous potassium
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vacuum A conbined yield of 3.84 g of

(R)-1-(4-benzyl oxy-benzenesul fonyl)-2,3-di hydro 1 Hindol e-2-carboxylic

acid nmet hwb 0a®1385i s obtained as a pure crystalline produ®CI/HPMY130p5

424.27. C.

(R)-1- (4- Hydr oxy-benzenesul fonyl ) - 2, 3-di hydr o- 1H-i ndol e- 2- carboxylic acid

net hyl ester To a suspension of the title B conpound,

(R) - 1- (4- benzyl oxy-benzenesul fonyl ) -2, 3- di hydro-1 Hindol e-2-carboxylic

acid nethyl ester (3.00 g, 7.1 mmol) in ethanol (200 m-) under nitrogen

I s added 10%£al | adi um on carbon (0.3 tg). The resul ti ncg} m'\,ﬁﬁﬁre I S

hydr ogashenatel (246 46 1pSimmel) im@espaBRT sABRY 15dBIHteEnp EQUEAN & SFRRNGAYur e i s

filt eé%%ﬁyhbﬁé%y) 6%?55‘1 ﬂ?éfm}(:@%“m“g iald matonan N,Nlagndthyiiorabmides(1oamigent r at ed
o]

i n vacuo give'l

hydrowwdseﬂ@émtﬂmnﬂﬁ@tw& 21(@ r&ﬁﬁmrrav@fﬂsu%%'Hsﬂéoff“é‘&ﬂlb%iw?@ aci d met hyl

esgg;te‘f@eﬁ: ute TRERAcUN MRkire fsUiiteh&y, tiUiltrhte GRbiludet witivadet (F50334) & [ M 1] -

(R) - 1thegeptingimbtierads §XRCidON etREiRox 152 BhbplheroRdn sxihad it Washad) - 2, 3-
di hydygs i‘z@térﬂ%&'ﬁo%l?)adn'a@fmlalfo@ﬁmﬂ Rt Bybr sxrouér @Nnt&emamf the title
n

C conpou - (4”Hydr oxy- benzenesul f on

H i ndg@re:eztre@db@xywcttowec? 819y pruds(B}- 1({13{%%4 5“6“@’%2 rl%%ﬂ"ﬁ P%ﬁ“""”

N, N- dj 5 Rl rhéth i eut@us
B s adisf ) 1
®

one pot thegnuaesproguc qmategrap et

f thenudenproduct by chramategrarhy 630:it1098; ¢Jyard3p
2-pro P x@-2-proyI-PRBHoxy)-Propoxy]-
N, Ndngk%@$??8m31 a{?‘)@?ﬁplﬂ-e(ﬁf?%?ﬁ(z(éhé’% 9r opgm&{t gﬁme y}frop ¥I]'he reaction
mi xt ubenmleﬁulfﬁmd}:laﬁﬂh&@m h'damqb'%r? qassy iRk mathyt efﬁ?ea P@% S8 i xt ur e
S flb\tng{] ?h@flltrate is diluted with water (150 nL) and the resulting
m xtute I's extiacted with ether (2 x 150 nL). The organic extract is washed

with water (3 x 100 nlL) and brine 00 nL dried over r sS4,
(11 Lo niR 16 iothPRaRes 2 RroRdmheans g iopsxybberahesnigni-2.3° 0
(R - 1d{I]Ayc{1)'§ -1 Fﬁl?onylﬁﬁheﬁﬂd phenoxy) -

pr opoxy enzenes 2, 3-dl hydro-1 Hindol e-2-carboxylic acid nethyl

ester. Purifj - (45HHeR FaRNyhdnoix 100g;
el uant 30%|-ﬁ- acg%{; Of etglgg%gédggﬁnwﬁg’;ﬁ\% %%rg?a@i?ztgrqﬂﬁre

(R) - 1pfapoxg- Q@th@ﬁhﬂfﬁwl}zQ praipydra-pHdndnle 2-qarhapgligacid met

g egg Ie%r 4SMHO§W etrfarst BoWidridér hltbg & kerodmoamperarirt ¢ added TReadlydousst er as
sodium hydroxide (4.9 mL, 4.9 mmol) dropwise. Upon complete addition, the mixture is
stirred at room temperature for 45 minutes, at which time 5 mL of tetrahydrofuran is added
to facilitate the dissolution of the starting material. The mixture is stirred overnight. The
reaction mixture is concentrated in vacuo, the residue is partitioned between water (50 mL)
and ether (50 mL). The aqueous layer is separated and acidified with 1N aqueous
hydrochloric acid. The product is extracted into dichloromethane. The extract is washed
with brine, dried over anhydrous sodium sulfate (Na,SO,), filtered and concentrated to give
1.02 g of (R)—1-{4—[3-(4-phenoxy—2—propyl-phenoxy)-propoxy]-benzenesuIfonyl}-2,3-dihydro-
1H-indole-2-carboxylic acid as a white foamy solid. The solid is treated with ethanol (1 mL)
which results in dissolution of the solid and upon standing crystals start to form. The
crystals are separated and dried at high vacuum at 40°C to give 0.85 g of pure (R)-1-{4-[3-
(4—phenoxy-2-propyl-phenoxy)-propoxy]-benzenesuh‘onyl}-2,3-dihydro-1 H-indole-2-
carboxylic acid: [M+1]" = 588.46, [M-1] = 586.41.
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[ Mt1l 1+ = 602.49. E.

(R) - 1-{4-[ 3- (4- Phenoxy- 2- propyl - phenoxy) - pr opoxy] - benzenesul fonyl } - 2, 3-
di hydr o- IwbHoB4a9B®- 2- car boxylic acid To a m xture of the tPCtFIE&)ODl&DQSTpound
(R -1-{4-[3-(4-phenoxy- 2- propyl - phenoxy) -

propoxy] - benzenesul fonyl } - 2, 3-di hydro-1 Hi ndol e-2-carboxylic acid nethyl
ester (1.47 g, 2.44 mmol) in nethanol (50 nL) under nitrogen at room
tenperature is added 1 N aqueous sodium hydroxide (4.9 nL, 4.9 mol)
dropwi se. Upon conplete addition, the mxture is stirred at room
tenperature for 45 mnutes, at which tine 5 nL of tetrahydrofuran is added
to facilitate the dissolution of Example@ ting material. The mixture is
stirred overnight. The reaction mxture is concentrated in vacuo, the

residya j s Rahl 3 The

aqueo 4‘%@?’“' {shvsgg)ar 58'?%%%3 %gh}&&g b@h %ne%%ﬁc’ﬁgﬁebu&ﬁ‘gﬁ%mchl oric
aci d. inthote-picarhmtylicacikt r act ed i nto di chl oronet hane. The extract is washed
with brine, dried over anhydrous sodiumsulfate (Ng2SO4), filtered and

concentrated to give 1.02 g of o

(R -1-{4-[3-(4-phenoxy- 2- pr opyl - phenoxy) pr oppxy\- benzenesul fonyl } - 2, 3-di hy
dr o- 1H—|ndole2carboxyllc aci a/w ten‘o olid. The solid is
treated with et hanol ch 'dl" sojution of the solid and
upon standi ng crysta form st re separated and dried
at high vacuum at 40 gi v@ .85 ¢ of pure (R -[ 3-

(4- phenoxy- 2- propyl - phenoxy) - pr opoxy] - benzenesul f }-2,3-di hydro-1
H i ndol e-2- carboxylic acid: [Mtl ]+ = 588.46, [M1 ] = 586.41. -45 WO

03/ 04 985 EP02/ 13025 |, .
(R)-1¢ gg/é'f %%zﬁﬂ%ﬂgp'ﬁggﬁ'aldg?ﬂ‘{’?ﬂ’e?ﬂ%xy) -benzenesul fonyl ] - 2, 3- di hydr

o-1 H | ndR's%lu%or? %¥ 2 ?\)§/¥£c)lx§benczieges%?|oni9 a’(}IIQ slodilumosa{lt- d%yd-rgté%O 8 86 mmol) in
1N aqueous sodium hydroxide (86 mL, 86 mmol) is stirred and heated at 50-60°C for
1 hour. The solution is concentrated in vacuo at 50°C to give a solid. The solid is
suspended in anhydrous toluene and concentrated in vacuo. This process is repeated
twice. The solid is dried at 50°C at high vacuum for 18 hours to give 21.34 g of

4-hydroxybenzenesulfonic acid disodium salt.

B. 4-(5-Methyl-2-phenyl-oxazol-4-ylmethoxy)-benzenesulfonic acid sodium salt

A mixture of the title A compound, 4-hydroxybenzenesulfonic acid disodium salt
(8.50 g, 16.1 mmol) and 4-chioromethyl-5-methyl-2-phenyl-oxazole (4.00 g, 19.3 mmol) in
20 mL of N,N-dimethylformamide is stirred and heated under nitrogen at 110°C for
18 hours. The cooled reaction mixture is filtered and the solid obtained is washed
thoroughly with dichloromethane. The solid is dried overnight to give 1.42 g of 4-(5-methyl-
2-phenyl-oxazol-4-ylmethoxy)-benzenesulfonic acid sodium salt: [M+1]" = 346.05, [M-1] =
344.02.

C. 4-(5-Methyl-2-phenyl-oxazol-4-ylmethoxy)-benzenesulfonyl chloride

To a solution of thionyl chloride (8.0 mL) and 2 drops of N,N-dimethylformamide
stirring under nitrogen at 0°C is added the title B compound, 4-(5-methyl-2-phenyl-oxazol-4-
ylmethoxy)-benzenesulfonic acid sodium salt (1.42 g, 3.8 mmol) in one portion. The
resulting suspension is stirred at 0°C for 10 minutes. The ice bath is removed and the
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A. 4-Hydroxybenzenesul fonic acid disodiumsalt A solution of

4- hydr oxybenzenesul fonic acid sodiumsalt dihydrate (20 g, 86 nml) in 1 N
aqueous swoioaudgdir oxi de (86 nL, 86 nmol) is stirred and ReatEPd2/a30250- 60C
for 1 hour. The solution is concentrated in vacuo at 50C to give a solid.
The solid is suspended in anhydrous toluene and concentrated in vacuo.
This process is repeated twice. The solid is dried at 50C at hi gh vacuum
for 18 hours to give 21.34 g of 4-hydroxybenzenesul fonic acid di sodi um
salt. B. 4-(5-Methyl-2-phenyl - oxazol 4-y| met hoxy) - benzenesul foni c acid

2o B Rbion A B Y o) reiMSerkbud for TGRS Pibee T Y BTRERSRIL O™ ©

4- chl forowaetideyis -aBdedd taftgt wBich Iaeﬂ@dr-sbmzo resulttuPsh gsrrnﬂ@fdﬂ aneridjtioh#l hodf) nL of
N, N-d

f ' t d ted 1 t 1]10C f 18

hour sﬁ_ﬁeﬁgmh%ﬁsgﬁ%@ﬁ@ts Sd‘ﬁfr'&?e?Hpe |asS°?$Ir‘?eSéq“§g ofglf'ﬂrgg ni?r 1096 ai negrl s
was heHtetwiclen waitegl{Py mb) hihd dinghdaetategetang. TAdergaaicilayer $s sbpae@le@\aad night to
Sere Gt Sapio BT il 4 B0GLY.  0eRhoud A Bl 0% BB o
4- I(5 bkd biihe @omﬂanheﬁ)irgm dIaﬂf?yilsrmiﬁfwyr)arhmbegMgﬂdfﬂ,ofgll%regbh@[i dle To a |
olution o i.on oride.(8.. and . r ops , ne or mam de
st 1 Potperralef R Paeu e oV encr uch, Sty i oI s i g ety
4- ( 5- prérny-bxzophrgimydthaxyi-bohzehesylforgt dhixtide: nijeagssbboni c aci d sodi um sal t
(1.42 g, 3.8 nmmol ) in one portion The resulting suspension is stirred at

pcrl EPoz 1 00RE EGMpRER GRS e Trord e benasto ot i <

Thr ee1Hundo-Bearbokylle acidi met hyl - formani de i s added, after which a clear
solution results upon stirring for an additional hour. The solution is

concent r at g alwailgion vhibeditle © eorfpdurd, (RS2, sldibwdrbheH-irBldgeatxprrdeid | oned
e R NG TMES MO T N
sodi uwatey @I:zs)mi_)da ro@mxedPerskur is adttbdlh’rbpi\ﬁsé 2Qohitidn of”ﬂ-@S-ﬂf@l&\,m-lszHeﬁyler i's
R L R
phenytoraplation of4hy haatidmxiyd pmw&msuid‘noﬁyﬂure:felmmt@aed andrihhihtanetf3. 99.
between 7-8 by slow addition of 1N aqueous sodium hydroxide over the next 2 hours. The
reaction mixture is stirred overnight at room temperature. The solution is poured into
crushed ice and the resulting mixture is acidified to pH 2-3 with 1N aqueous hydrochloric
acid (11 mL). The precipitate that forms is collected, washed with water and dried under
high vacuum overnight to give 1.5 g of (R)-1-[4-(5-methyl-2-phenyi-oxazol-4-yImethoxy)-
benzenesulfonyl]-2,3-dihydro-1H-indole-2-carboxylic acid: [M+1]" = 491.2, [M-1] = 489.1

Example 3

(R)-1-[4-(5-Methyl-2-phenyl-oxazol-4-ylmethylsulfanyl)-benzenesulfonyl}-2,3-dihydro-
1H-indole-2-carboxylic acid
OH

CD:O

@)

f@
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D.

(R -1-[4-(5-Met hyl - 2- phenyl - oxazol - 4-yl met hoxy) - benzenesul fonyl | - 2, 3- di hydr
0- 1 H-irolosno®sosar boxylic acid To a solution of the titl| @eCCRrPoxphd,

(R -2, 3-di hydro-1 Hindol e-2-carboxylic acid hydrochloride (0.92 g, 4.6
mmol ), 1 N aqueous sodi um hydroxide (12.0 nlL, 12 mml) and water (25 ni-)
at roomtenperature is added dropw se a solution of 4-(5-nethyl-2-phenyl -
oxazol - 4-yl met hoxy) - benzenesul fonyl chloride (1.65 g, 4.6 nmol) in di oxane
(33 n1_)t Upgn gorrpl etion gf Lhe addition, the pH of the reaction m xture
I's nonitored and mai ntai ne etween 7-8 by slow addition of 1 N aqueous
sodi ¥ hy dhd:Dithiobisbenzenesyiquicacid yr s. Thg reaction mixture is S'([:]I rred

overni ght at roomtenperature, The solution is ured. int crushed ice and
the resul tTorysettieruelerhesyl isuiide; (@ $6id 2810t 'w'gfﬁor&?mtf?aﬁgé% Lﬁﬁgr ochloric

aci d é)@é]is Haae(?e%- Q&u%rﬁ&f‘ dPidr&dufrohiB @bkidf Qraﬂiﬁg iososchL | ﬂﬁﬁ"nﬁ%l) imashed with water

and dried un vacuum over ni gut to '%I ve

( R) - Highdoromethangy o gﬂ.ﬁ,ﬁws&oﬁ@f@m §,|sﬂ%|[r 9)@\}?00 fr’orq hour followed by

F&n i eI] 5 ﬁgﬂ%%?{éd& ?en:ﬁfé?éﬂﬂ)@ Ihelrebleiidhinixturd iceoneenydted toadydess[iMvacdor = 491. 2,
( R) - Brd4h¢ Besiditeriy |paaﬁlgwmtwm§'§thyhetyﬁh@?%’?@&| Tagyper BBAFdfesul fonyl ]-2, 3

- di hy, ddadiey ‘f‘c\?mncéNQ UsGoakinHh§droxi@ and Ericehtrated Tn V1036 043985
PCT/ %gﬂ%% S4 4I - QlIXééJ |Ssbenzenyeqs?tt)1)quoﬁ?c ﬁCIed re_ll_g a:ﬁsfol utjon of

phenyhalfdhe uplamge T(m rswltg\g wtw sefiigeratedioveright hhnBregipyaly ™ 0Cis
addedo@rrfﬁf@&[tﬁ%a@@ @%d ?thlé AirarUb tendentrafddtufiferdA vBeudduriiba §ibhd stéhmm»l ) in

di chloro dropwi se. The mi xture is stirre 1 hour

foll cam@abyThqm@(twm slaan 'ﬂdmﬁqf%ﬁféﬁoéf%?é‘ouﬁ e BB IS ﬁ’ﬁ%l‘?‘g}”&‘f‘

Conceé{fm r?c{l,etﬂe tthdjiroYrﬂSé% flltere‘ﬂaﬁ/aaneoﬂmn étlhandsmicdtaad ldﬁe@aﬁﬂérthlglﬂﬁtubmt ween
et hy her and wat er. wat er phase is fd de basi¢c wth 2N
aqueocu&rmghtlajmm@@mmra@r%ml‘@ﬁr@egﬁfﬂa‘ﬂ éﬂhloﬁ'sp &?89?@ ohj¢AY ?%%Wﬁ?uma. The
resulédhgg“\ﬁs_qj utdgp i s refrigerated overnight. The precipitate forned

B. 4,4'-Dithiobisbenzenesulfonyl chloride

To thiony! chloride (70 mL) at 0°C is added the title A compound, 4,4'-dithiobis-
benzenesulfonic acid (5.9 g, 14 mmol) portionwise followed by N,N-dimethyiformamide
(1.4 mL). The resulting mixture is stirred at room temperature for 5 hours. The reaction
mixture is concentrated to dryness in vacuo and treated with ethyl acetate followed by ice
and water. The organic phase is separated, washed with water, saturated sodium
bicarbonate and brine, dried over sodium sulfate and concentrated in vacuo to give 4.0 g of

4,4'-dithiobisbenzenesulfonyl chloride as a tan solid.

C. 4,4’-Dithiobis-[(R)-1-benzenesulfonyl-2,3-dihydro-1 H-indole-2-carboxylic acid]

To a solution of (R)-2,3-dihydro-1H-indole-2-carboxylic acid hydrochloride (4.359,
21.7 mmol), 1N aqueous sodium hydroxide (43.5 mL, 43.5 mmol) and water (20 mL) at 0°C
is added dropwise a solution of the title B compound, 4,4'-dithiobisbenzenesulfonyl chloride
(3.0 g, 7.24 mmol) in dioxane (60 mL). Upon completion of the addition, the pH of the
reaction mixture is monitored and maintained between 7-8 by slow addition of 1N aqueous
sodium hydroxide over the next 2 hours. The reaction mixture is stirred overnight at room
temperature. The reaction mixture is filtered, the filtrate is poured into crushed ice and the
resulting mixture is acidified to pH 2-3 with 1N aqueous hydrochloric acid. The mixture is
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overnight is discarded, the filtrate is concentrated further in vacuo until
a solid started to appear. The mxture is placed in the refrigerator for 2
hours. ThwormBnsame is treated with ethanol, the solid forPeEEPoz1Ipst ered,
washed wi th ethanol tw ce and dried under high vacuum overnight at room
tenperature to give 6.0 g of 4,4'-dithiobisbenzenesulfonic acid as a white
solid: [M1]- = 398.8. B. 4,4'-Dithiobisbenzenesul fonyl chloride To thionyl
chloride (70 m-) at OCis added the title A conpound, 4,4'-dithiobis-
benzenesul fonic acid (5.9 g, 14 mml) portionw se foll owed by

N, N- di net hyl f or nanj de 1.4 nL). The resultin ixture | tirred at room
terrpereéir%ﬁtéd vk eﬁ‘yh%ﬁﬁt%tfg’ HE O IRULRNASA I W??Reﬁir"gtnny\' @Bﬂ%céﬁtﬁ}yartoé % dryness
in vaggm, ﬁ&l@r,tt{riﬁ@'faﬂd dﬁb? fibalé‘ﬁ Mun@g@faﬁ% ﬁhd @c%ric@m?ﬁe?)m i/f‘&lg ta@xg_ewm gof The
organi ¢ _phase is separa , . washed w th r, .satura sodium .

bi car HehaitiokisdTbensrnesyl c?@@@\'@?”%&l’f‘ﬂ?\‘y&?jgfﬁf@x WePLDRSSPRRY 88 n vacuo
to gi \[f]m_ﬁ.zoe@,gg, 4,4' -dithiobi sbhenzenesul fonyl chloride as a tan solid. C
4,4 -Di t hi obis-[(R)-1-benzenesul fony-2, 3-di hydro-1 H i ndol e- 2-carboxylic

AR L R

43.5 mmol ) _and ter (20 m-) at . | S a d dropw,se ol .utiap.of the
(il B comBaLmiiton of sodhrdReen e 5 AR TmahRaeT i 4 3% 2
ol ) id Bdddidakétits Campolind, UNerditpBiRH @ bedfersulidieyl-adadihydro1 Htihdolps- of the
reacti on m xt u,rﬁz I S_noni tgr ed gnd .mai . nt a‘tﬁ'ed btet ween 7-8 béedsl ow addi tion
of 1 MaHRRYGREId) {&8P GnP19yd MYRPIHROTGOVISE-H ENe ERACTIoN MS(WE IS §YERd AL I o

M Xt Urtempératiivd bYSHigRY ETHE @Ikturatis H&:AT witie [EaATAéH) BEdifidH eith @Ncdduesusti xt ure i s
filtered, the filtrate isﬂ?pure&wi nto cryushed ice and the resulting

mi xt urtWdioghlges agid pad exagipt mige 't"’l‘?e?ﬂ?'a-g]"LFeB‘?Eb'H%P@@HPO‘?XFECtﬁ@f%. The

M Xt Ungashéd wiSwher Qa4 MR8 Sdridd@ue FRRRIN 30Rfe afd tomsinadied ih haciohy lgivecet at e,

t he organic ase i s washed w

h th 1 N agueous drochloric acid, water,
br' ne. o gt s -Gvarrosain Kri St ow Ad B s et hitpriiGetiatfve 4. o o
of 4, qhnm it @BB. (1- benzenesul fonyl - 2, 3-di hydro-1 H-indol e-2-carboxylic
acid) as a foany solid: [M1]- = 667.25. D. (R)-
i

1
2 sol Ui on (BHUbts-HBYrSRYERY A sz - i bFy s LTS 51 50 m )
at O Qlihydro-1 H-indole-2-carboxylic acid
To a solution of the title D compound, (R)-1-(4-mercapto-benzenesulfonyl)-2,3-
dihydro-1H-indole-2-carboxylic acid (0.56 g, 1.67 mmol) in dioxane (8 mL) is added 1N
aqueous sodium hydroxide (3.4 mL) and water (2 mL) at room temperature. The resulting
solution is treated dropwise with a solution of 4-chloromethyl-5-methyl-2-phenyl-oxazole
(0.423 g, 2.04 mmol) in dioxane (4 mL). After stirring 1.5 hours, the reaction mixiure is
concentrated to near dryness in vacuo. The residue is taken into water, the aqueous phase
is washed with ether, acidified with 2N aqueous hydrochloric acid and extracted into ethyl
acetate. The combined organic phases are washed with water, brine and dried over sodium
sulfate. The organic phase is concentrated in vacuo and dried overnight at high vacuum to
give 0.68 g of (R)-1-[4-(5-methyl-2-phenyl-oxazol-4-ylmethylsulfanyl)-benzenesulfonyl]-2,3-
dihydro-1H-indole-2-carboxylic acid as gum: [M-1] = 504.9.

Example 4
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is added the title C conpound,

4,4" -dithiobis-(1-benzenesul fonyl -2, 3-di hydro-1 H i ndol e-2- carboxylic
acid) (0.%wbo0g/0408973 mmol ) portionw se. The reaction m xt @Ce/HP82/s1025 r ed at
room tenperature overnight. The m xture is treated with ice/water,
acidified with 2N aqueous hydrochloric acid and extracted into ethyl
acetate. The conbi ned organic extracts are washed with water and brine,
dried over sodium sulfate and concentrated in vacuo to give 0.63 g of

(R -1 -(4-nercapto-benzenesul fonyl)-2, 3-di hydro-1 Hindol e-2-carboxylic

acid as a u M1 = 333.9. E . .

(R “1°% a2 hdbiaocdmrais aisaiparcanalooRyeia PXAmAS 1 urimetes iRyl 1 - 2, 3
- di hyslesmpourtdiin ER4rpld-10RIHB%Hpptopiiatetaliftating %gbmt, oPpy ffiloivitg thé btotodal
conpound,  (R).- 1- (4-nercapt o- benzenesul fonyl) -2, 3- di hydro-1

H i nd&eégfﬁleéd?ﬁéé!w'%?&éi?’d (0.56 g, 1.67 nmol) in dioxane (8 nl) is added 1
N aqueous sodi um hydroxide (3.4 ) and water (2 m-) at room tenperature.
The resulting solution is treatg hopwi se with a sol ution of

4- chl or onet hyl - 5- net hyl - 2- phe drole (0.423 g, 2.04 mmol) in dioxane
(4 mL). After stirring 1.5 hoyrs, e rfeaction mxture is concentrated to
near dryness in vacuo. The regtdpe i ACHNCOV wat er, t he aqueous phase
is washed with ether, acitf ed ] aqueous hydrochloric acid and
extracted into ethyl acetat® &fa\ coNbi ned organi c phases are washed with
water, brine and dried over sodiun? sulfate. The organic phase is

concentrated in vacuo and dried overnight at high vacuumto give 0.68 g of
(R) - 1- cémp8B- et hRl - 2- phetiyl - oxazol - 4- @ et hyl sul f Myl ) - benzemssim/dlonyl | - 2, 3
- dihydro-1 Hindol e-2-carboxylic acid as gum [M1 ]" = 504.9. Exanple 4
-49 WD 03/043985 PCT/ EP02/ 13025 The fol |l ow ng\conpaunds are prepared
anal ogoug{y to Byanple Ipby tregating phe tit Ié—%@ﬁ{ﬁnd i 2B qmie 1 with
the appropriate al kylating agent, or by follown protocol described
in Exanples 2 or 3: R NZ (CH2)P QW HO O

4-2 H O 4 O as above 606.48 [M-1]

4-3 H 0] 3 0] as above 592.21 [M-1T

4-4 H @] 2 0] as above 578.18 [M-1]

4-5 H 0] 3 O é@\ 562.20 [M-1T

4-6 Cl O 3 O as above 596.10 [M-1T

4-7 OMe e} 3 o) as above 594.37 [M+1]

4-8 H o) 3 o) ©\©i\/ 576.15 [M-1T

©/0\©1\/ 600.21 [M-1]

4-9 H O 4 0

4-10 MeO O 3 0] as above 616.30 [M-1T
4-11 Cl 0] 3 0] as above 620.10 [M-1T
412 n-Pr O] 3 0] as above

4-13 H o) 2 o as above 591.3 [M+1]



Compd RZ RO WM Fnfzl 4-1 HO501620.1[M1]- 4-2 4-2 HO 4 0 as
above 606.48 [M1]- 4-3 HO 3 0 as above 592.21 [M1]- 4-4 HO 2 0 as above
578. 18 [ MvO]o3/043985 H O 3 0 562.20 [M1]- 4-6 C 0 3 0 as alreT®&PEDE02D [ M 1] -
4-7 Ove 0 3 0 as above 594.37 [M+1]+ 4-8 HO 3 0 576.15 [M 1] 600.21
600.21 [M1] 4-9 HO 4 0 4-10 MO 0 3 0 as above 616.30 [M1]- 4-11 C 0 3
0 as above 620.10 [M1]- 4-12 n-Pr 0 3 0 as above 4-13 HO 2 0 as above
591.3 [M+l 1+ -50 WD 03/043985 PCT/ EP02/ 13025 Conpd RZ R QWM fmzl
4-14 HO 2 a bond - <"P: (1 N503.10 [M1 T 4-15 d o 2 a bond as above
537.0 [M1]- 4-16 MO 0 1 a bond as above 520.99 [Mt1]+ 4-17 A 0 1 a bond
as above 525.04 !HVH 4-18 n-Pr 0 1 _a bond as afpve 533. 10p, E%%Eﬁ 0 4-19
HO 1%mBehd FC 559210[M+91]+ 4-20 HS 1 a bdhd as abov ~29 [ M+1] +
F/ \ C4-21 HO 1 a bond N( 507.0 [M1]- 4-22 H Sol a bond as above 525. 36
[ ML)+ 4|1:£C H O 2 a bond ©—<\j< 503.10 [M-1]

N

4-15 Cl 0] 2 a bond as above 537.0 (M-1T
4-16 MeO 0 1 a bond as above 520.99 [M+11"
4-17 Cl 0 1 a bond as above 525.04 [M+1]"
4-18 n-Pr 0 1 a bond as above 533.10 [M+1]"
0.
419 H o 1 abond Fa°‘©—<\N ]i 559.10 [M+1]"
4-20 H S 1 a bond as above 575.29 [M+1]"
0.
4-21 H 0 1 a bond ”‘@“(\Nj( 507.0 [M-1T
4-22 H S 1 a bond as above 525.36 [M+1]"
FG
[o]
4-23 H o) 1 a bond \NI 626.94 [M+1]*
FC
4-24 H S 1 a bond as above 642.90 [M+1T"
Example 5

The following compounds are prepared analogously to the previous examples:

R

HOM Z:(CH,),-QW
S

(o]
Compd R Z 2} Q w MS [m/z
5.1 H o 5 o} \><©i</ 557.97 [M-1T
5-2 H 0 4 o] as above 544,28 [M-11



4-23 HO 1 a bond /\ N 626.94 [ Mt1]+ FCC 4-24 H S 1 a bond as above 642. 90
[M1 ]+ Exanple 5 The foII ow ng conpounds are prepared anal ogously to the
previ ous WRanpkIs3 R HO N Z-(CH2) P-Q WO Conpel R Z R ®CWHEM2/M025 5-1 H
050 557.97 [M1]- HO 4 0 as above 544.28 [M11 -51 WD 03/043985

PCT/ EPO2/ 13025 Corrpd RZ RQWM fmzl 5-3 HO 3 0 as above 529.97 [M1]-
9

5-4 HO 2 0 as above 516.29 [M1]- 5-5 HO 4 0 540.07 [mM+1 ]+ O, 1~~ 5-6 H
0 3 0 as above 526.24 [M+1 ]+ 5-7 HO 3 0 548.18 [M1 ]- 5-8 HO 3 0 514.2
[M1]- 5-9 HO 2 a bond ( I, 441.16 [M1] / - N5-10 HO 1 a bond as above
[ 427.11 [M1 ]- 5-11 HO 1 a bond F,CN1J 497.0 [M1 ]+ 5-12 HO 1 a
bond Otdmp#45. OR[ M 1] - zFaC 5-g3 HO é a bond Nx 5@2.98 [M1 MS[mIz]

5-3 H O 3 O as above 529.97 [M-1]T

5-4 H @] 2 0 as above 516.29 [M-1T

0.
5-5 H o 4 0 ©/ \@(\/ 540.07 [M+1]*
5-6 H (0] 3 o) as above 526.24 [M+1]"

7
5-7 H o 3 0 548.18 [M-1]
5-8 H o 3 o O\(;Iv\\/ 514.2 [M-1]

O
59 H o 2 a bond (O~ j( 441.16 [M-1T

5-10 H O 1 a bond as above 427 11 [M-1T

0.
5-1 Z . *
1 H el 1 abond o )~ I 497.0 [M+1]
O.
512 H o) 1 ji 0 [M-1T
a bond F—©—<\N | 445.0 [M-1]

FG
O.
5-13 H o 1 a bond Q—QN ]i 562.98 [M-1]
Fi¢

Example 6

The following compounds are prepared analogously to previous examples or using

methods described herein:

HO \



F.C Exanple 6 The foll ow ng conpounds are prepared anal ogously to previous
exanpl es or using nethods described hereini R N Z-(CHOP QW HO/ O -52
WO 03/ 0438893PGPEP02/ 13025 Conpd Rz p Q WM Fm zI FCCrCTEEPR2/H02C( O) NH-
1 a bond 455.22 [M1] F 6-2 Ha bond 2 -C(ONH 439.04 [ Mtl]+ ci 6-3 H a
bond 2 -C(ONH 471.47 [M+l]+ 6-4 Ha bond 2 -C(ONH i/ 471.19 [ Mt1] +
-C(0)N 6-5 Ha bond 2 cl" 489.24 [M1]- 6-6 Ha bond 2 -C(O NMe- a 421.1
[M1]- 6-7 Ha bond 2 N 427.18 [M1]- 6-8 Ha bond 2 j 441.15 [M1]- 0 C
1) /NN 6-9 HO 2 -NMe- ,> 443.96 [MN 6-10 HO 5 0 572.39 [M11- 6-11 6-11
HO 4 0 as above 558.43 [M11- 6-12 HO 3 0 as above 544.2 [M1]-

Compd R Z ] Q w MS [im/z]
F.C
6-1 H -C(O)NH- 1 a bond \©\ 455,22 [M-17

F F
6-2 H abond 2  -C(O)NH- \E:( 439.04 [M+1]*

6-3 H a bond 2 -C(O)NH- 471.47 [M+1]"

-C(O)N-

6-5 H a bond 2 489.24 [M-1T

421.1 [M-1T

i :CI
F.C
6-4 H a bond 2 -C(O)NH- @\ 471.19 [M+1]"

6-6 H a bond 2 -C(O)NMe-

6-7 H abond 2 /@ 427.18 [M-1]
(o)

6-8 H a bond 2 N(\:@ 44115 [M-1T
(o

O,
6-9 H o 2 “NMe- @i > 443.96 [M-1]

6-10 H o 5 0 \X@i</ 572.39 [M-1]

6-11 H 0] 4 6] as above 558.43 [M-1]
6-12 H 0] 3 0] as above 544.2 [M-1T

6-13 H 0] 2 o] as above 530.34 [M-1]
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6-13 HO 2 0 as above 530.34 [M1 ]- -53 WD 03/043985 PCT/ EP02/ 13025 Conpd
RZPQWnsjmzl 6-14 HO 3 0 516.2 [M+t1 ]+ 6-15 MeO 0O 3 0 as above

546. 38 [ MvD]03/040¥8316 CIl 0 3 O as above 550.1 [M+l]' 6-17 RCREPO2/B05 as
above 558.46 [M+l]+ 6-18 HO 2 0 as above 502.0 [Mtl]+ 6-19 HO 3 0 460.2
[MH1]+ N:zz 6-20 HO 3 0 446.2 [M+1]+ o 6-21 HO 3 0 F,o (, 566.0 [ M+1]+
6-22 HO 3 0 528.28 [M1]- 6-23 6-23 HO 4 0 554.13 [Mt1]+ 6-24 HO 3 0 as
above 540.07 [Mtl ]+ 6-25 MO O 3 0 as above 570.06 [Mrl]+ 6-26 C 0 3 O
as above 572.27 [M1l]+ 6-27 n-Pr 0 3 0 as above 582.20 [Mt1l]+ 6-28 HO 2
0 as above 526.20 [Mrl]+ 6-29 HS 3 0 as above 554.1 [M1]- 6-30 HS 2 0
as abowenipdD. 2 RM1 |- Z6-31 Hba bond@3 0 as abovew?24.0 [ M+1]msS [m/a4 WO

03/ 043985 PCT/ EP02/13025 Conmpd RZ RQWM mz 608.0 [ M11-' F,c 6-32 H
0 306-33H0 2 0 as above 594.0 [ M+1] +

6-14 H o) 3 0 516.2 [M+1T*
6-15 MeO ) 3 0 as above 546.38 [M+1]"
6-16 Cl 0] 3 0 as above 550.1 [M+1]"
6-17 n-Pr 0 3 0 as above 558.46 [M+1]*
6-18 H 0 2 0 as above 502.0 [M+1]"

6-19 H 0 3 0 O@\ 460.2 [M+1T'
620  H 0 3 0 C@\ 446.2 M+
o)
6-21 H o 3 0 /©/ \©\ 566.0 [M+1]"
F,C

6-22 H O 3 O 528.28 [M-1]
0.

6-23 H o 4 o) ©/ \(:C/ 554.13 [M+1]"
6-24 H o] 3 o] as above 540.07 [M+1]"
6-25 MeO 0 3 0 as above 570.06 [M+1]"
6-26 Cl (o) 3 0 as above 572.27 [M+1]"
6-27 n-Pr 0 3 0 as above 582.20 [M+1]"
6-28 H o) 2 o] as above 526.20 [M+1]"
6-29 H S 3 (o) as above 554.1 [M-1T

6-30 H S 2 0] as above 540.2 [M-1T

6-31 H a bond 3 0 as above 524.0 [M+17"
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6-34 HO 3 0 Q 6~ 562.39 [M1]- 6-35 C 0 3 0 as above 598.29 [M+l]+ 6-36
HO 2 a bond NIl 455.14 [M1]- 6-37 MO 0O 2 a bond as above 487.10 [ M+1] +
6-38 Cl OwP oa/olyssl as above 491.2 [Mrl]+ 6-39 HO 1 a bomdTa#&pPoaiore 441. 09
[M1]- 6-40 MO 0 1 a bond as above 473.10 [Mt1l]+ 6-41 C O 1 a bond as
above 477.0 [Mrl]+ 6-42 n-Pr 0O 1 a bond as above 484.93 [M+l]+ 6-43 HS 2
a bond as above 471.0 [M1l]- 6-44 HS 1 a bond as above 459.0 [Mt1 ]+ O -0
522.95 [M1]- 6-45 HO 2 a bond F=C N 6-46 HO 1 a bond as above 511.0

[ MF1l]+ 6-47 HS 1 a bond as above 527.1 [Mt11l+ 6-48 HO 1 a bond F 459. 10
[M1]- N~~++ 6-49 HS 1 a bond as above 477.10 [ M+l ]+ -55 WD 03/043985

PCT/ EP 025 Conpd R Z Q \QII\/B rmgl F, 6-50 H@ 1 a bond mblin/zp77. 01
[M1] F -51 S 1 a bond as above 593.29 [M1]- 6-52 HO 1 a bond ~N X
517.0 [M 1] - /Q/O\CC/
6-32 H o) 3 o) fo 608.0 [M+1]*
6-33 H o) 2 0 as above 594.0 [M+1]"
AR ]
6-34 H 0 3 0 O O 562.39 [M-1]
6-35 Cl 0 3 0 as above 598.29 [M+1]"
t 0 |
6-36 H o) 2 a bond ®—<\N j( 455.14 [M-1]
6-37 MeO 0 2 a bond as above 487.10 [M+1T"
6-38 Cl 0 2 abond as above 491.2 [M+1T"
6-39 H 0] 1 a bond as above 441.09 [M-1T
6-40 MeO 0 1 a bond as above 473.10 [M+1T
6-41 Cl 0 1 a bond as above 477.0 [M+1T"
6-42 n-Pr 0 1 a bond as above 484.93 [M+1T"
6-43 H S 2 a bond as above 471.0 [M-1T
6-44 H S 1 a bond as above 459.0 [M+17"
o -
6-45 H 0 2 abond Fac-m j( 522,95 [M-1]
6-46 H 0 1 a bond as above 511.0 [M+1]"
6-47 H S 1 abond as above 527.1 [M+1]
o -
6-48 H o) 1 a bond F‘©—<\N j( 459.10 [M-1]
6-49 H S 1 a bond as above 477.10 [M+11"
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~6-53 HO 1 a bond sS X N6-54 HS 2 a bond as above 6-55 HS 1 a bond as
above 6-56 HO 2 a bond I N 431.08 [M1]- S1 6-57 HO 2 a bond aN447. 07

[ M 1] Exawploa/o#394s Chl oronet hyl -5-methyl -2-[4-(trifl PCT/EP02/13025

uor onet hyl ) phenyl ] -oxazole F N] F -j- F OA

4,5-Di net hyl -2-[4-(trifluoronethyl)phenyl]-oxazol e 3-oxide, hydrochloride
salt Into a solution of 4-trifluoronethyl benzal dehyde (400.0 g, 2.3 nol)
and 2, 3- but anedi one nonoxine (212 g, 2.055 nol) in 800 nL of gl acial
acetic acid at 2-5C, hydrogenchloride gas (250 g) is slowy bubbled for
1.5 hours. The mxture is stirred at the sane tenperature for 1 hour
furthercompd/S Lrof t-bgtyl ngghyl ether are addedyhile nai pigyning the

t enperature between 5-25C (first 400 nL addition i's exotherm c). e -56 WO
03/ 043985 PCT/ EP02/ 13025 resulting suspensidf is stirred for 30 m nutes,

t hen coglﬁgd to 10C and_t he soJ ids are  collect rltration. The filter
cake i s°washed With 508 ni of' t-buAALt hyl ethel, dri 86 % M™Y. goc (20
nbar) for 18 hours to afford 550 g (91 %yield) of 4,5-dinethyl-2-[4-
(trifluoronethyl)phenyl]-oxazole 3-oxide, hydrochloride salt: mp. 182-184C

(with @8&tonposhition).SB. 4-Ch a bond as above 593.29 [M-1]

| oromet hyl -5-nmet hyl -2-[4-(trifluoronethyl)phenyl]-oxazole The suspensi on of
the title A conmpound, 4,5-dinethyl-2-(4-tri or t enyl % oxazol e

3- oxi deSRgdrochori de £500 g,7 1. 70080 in 6 t oniXFPIM-1] s

stirred for 15 mnutes at roomtenperature, then cooled to 10C. 491 g (3.17
nol ) of POCI 3 are added

S
6-53 H 0 1 a bond ©—<\ j(
N

6-54 H S 2 a bond as above

6-55 H S 1 a bond as above

0.

6-56 H 0 2 a bond @Nj 431.08 [M-1]
]

6-57 H o) 2 a bond @Tj 447.07 [M-1T

Example 7

4-Chloromethyl-5-methyl-2-[4-(trifluoromethyl)phenyl]-oxazole

i N cl
- /\ I 4 f

A. 4,5-Dimethyl-2-[4-(trifluoromethyl)phenyi]-oxazole 3-oxide, hydrochloride salt

Into a solution of 4-trifluoromethyl benzaldehyde (400.0 g, 2.3 mol) and
2,3-butanedione monoxime (212 g, 2.055 mol) in 800 mL of glacial acetic acid at 2-5°C,
hydrogenchloride gas (250 g) is slowly bubbled for 1.5 hours. The mixture is stirred at the
same temperature for 1 hour further. 3.75 L of t-butyl methyl ether are added while
maintaining the temperature between 5-25°C (first 400 mL addition is exothermic). The
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at 15C over a period of 30 mnutes. The suspension is stirred at room
tenperature for 16 hours, and the mxture is cooled to 10C, and 6 L of
wat er ar ewaddedsnt o the reaction mxture slowy (first 200/EP2/of023at er
addition is very exothermc). The suspension is then stirred at room
tenperature for 6 hours further, and the solids are collected by
filtration, washed with 2 L of water and dried to a constant wei ght at 50C
(20 nbar) to afford

4- f:hljozz(r)rgt hyl 820 met hy: d2 [4-(trifluoronethyl)phenyl]-oxazole as a white

sol i g, % yie 97-98C. -57 WD 03/043985 PCT/ EP02/ 1302

What fesulingisherension '&SW%CbWbégﬁﬂﬂlBPSsttF@ $Q59A 1o GRC end the goligs gre V\/nerelﬁ

g uCll;ls% I&?Iﬁtgte g@gﬂllﬁatloﬁ (Th'éqmbPé’dke lé‘w%'r'\éa\mﬁ%ils@@mh)&ﬂ It BG@maetIQﬁTetr@m addcb’

het eroaryl, aral k C
Pyt odEat! SHAPEE,(205harbiea Nl BPowS WP ISP B1aIgH yiok ol & o RPYF - 14s, koxy.
aryl Oﬁﬁﬁuo@ﬁéihz%ryengﬂ-'%&&@B%xm@rW&r&‘.rﬂbr% sAltahky hBht 84°d:\’@wlh3 hydrogen or

aryl I ned are al'kyl ene which together wth the carbon
atomsdewaP%ﬂ@n) attached to forma 5- to 7-nenbered ring; nis zero or an
integer from1l to 2; Y is hydrogen; or Y and R2 taken together wth the

carbog_at 0chﬂlB%éih%l-@%@tﬁ?ﬁﬂ[d-&riﬁabmuﬁetml)ﬂherwlpaiai@!b that nis 1;

The suspension of the title A compound, 4,5-dimethyl-2-(4-trifluoromethylphenyl)-
oxazole 3-oxide hydrochloride (500 g, 1.70 mol) in 4.06 L of acetonitrile is stirred for
15 minutes at room temperature, then cooled to 10°C. 491 g (3.17 mol) of POCI; are added
at 15°C over a period of 30 minutes. The suspension is stirred at room temperature for
16 hours, and the mixture is cooled to 10°C, and 6 L of water are added into the reaction
mixture slowly (first 400 mL of water addition is very exothermic). The suspension is then
stirred at room temperature for 8 hours further, and the solids are collected by filtration,
washed with 2 L of water and dried to a constant weight at 50°C (20 mbar) to afford
4-chloromethyl-5-methyl-2-[4-(trifluoromethyl)phenyl]-oxazole as a white solid (400 g, 85%
yield): m.p. 97-98°C.
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R4 is hydrogen; or R4 and Y taken together with the carbon atons they are
attached to forma bond provided that nis 1, and R2 and R3 taken toget her
wi th the warlbomost ons they are attached to forma bond; @®CTAPS2/Y¥025

03/ 043985 PCT/ EP02/13025 R' (CWm RI0O RLis 4 radical in which R is
hydr ogen, optionally substituted alkyl, aryl, heteroaryl, aral kyl or
cycloal kyl; R' is hydrogen, optionally substituted al kyl, al koxy or

hal ogen; mis an integer from1l to 2; Y is hydrogen; R4 is hydrogen; or R4
and Y taken together with the carbon atons they are attached to forma bond

provided that mis 1; R and R are independently hydrogen, hal ogen,

opt i o&gmﬁm&—i -ut ed al kyl, al koxy, aralkyl or heteroaral kyl; or R and
R conbi ned together forma mnethyl enedi oxy group provided that R and R are
attached t @ gaipgoand af tiesfoanmjlacent to each other; or R and R conbi ned
together with the carbon atons they are attached to form an optional ly
substituted 5- to 6-nenbered aronpihe oJ het erocaromatic ring provided that
Rand R are attached to canjon 5~ adj acent to each other; or R-C and
R -C may i ndependently be reg} itrogen; X is -Z-(CHZ)P Q Wwherein
Zis a bond, 0, S -CO- &O)N in which R5 is hydrogen, alkyl or
ar al k&)lﬁ‘; & is an i nteger froml to 8 Qis a bond provided that Zis not a
bond WAER"D is 1; Ofs,

(CHY), Ry

RO
s |
Lis ° radical in which R; is hydrogen, optionally substituted alkyl, aryl,

heteroaryl, aralkyl or cycloalkyl;

R. is hydrogen, hydroxy, optionally substituted alkyl, aryl, aralkyl, alkoxy, aryloxy,
aralkoxy, alkylthio, arylthio or aralkylthio;

Rs is hydrogen or aryl; or

R. and R; combined are alkylene which together with the carbon atoms they are

attached to form a 5- to 7-membered ring;
n is zero or an integer from 1 to 2;
Y is hydrogen; or

Y and R, taken together with the carbon atoms they are attached to form a bond

provided that nis 1;
R, is hydrogen; or

R, and Y taken together with the carbon atoms they are attached to form a bond
provided that n is 1, and R, and R; taken together with the carbon atoms they are

attached to form a bond; or
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Qis -Q(CH2)r or -S(CH2)r , in which r is zero or an integer from1l to 8§;
or Qis -QCH2)1 80-, -S(CH2)1 80-, -S(CH2)1 8S-, -C(O- or -C(ONR6- in
whi ch R6 we o3loya#8Hgen, optionally substituted al kyl, cycl earkdpo/1zeyl| ,

het eroaryl, aral kyl or heteroaralkyl; or Qis -NR6-, -NRSC(O)-,
-NRSC(ONH or -NRSC(O O provided that p is not 1; -59 WO 03/043985
PCT/ EPO2/ 13025 Wi s cycl oal kyl, aryl, heterocyclyl, aral kyl or

het er oaral kyl ; or Wand R6 taken together with the nitrogen atomto which
they are attached forma 8- to 12-nenbered bicyclic ring, which nmay be
optionally substituted gr nmay contain another heteroatom sel ected from
oxygen, nitrogen an Ffur: or a phar maceutical ly acceptable salt thereof;
or an optical isomer reof; or a mxture of optical isomers thereof. 2.
A conmpound accor @ghyig claiml of the formula R L Z-(CH)P Qw O\, \
(1A O R whegrgin CHY)~ R ROR4 Lis 4radical in which R is
hydr ogen or opti IINy\substitut ed alkyl; R2 and R3 are hydrogen; or R2

Tt e R A e Pl BRI 1.
i s hydrngRiteroRd, iafallyy 6r §@RsalkyRr

R” is hydrogen, optionally substituted alkyl, alkoxy or halogen;

m is an integer from 1 to 2;

Y is hydrogen;

R, is hydrogen; or

R, and Y taken together with the carbon atoms they are attached to form a bond

provided that m is 1;

R and R’ are independently hydrogen, halogen, optionally substituted alkyl, alkoxy,

aralkyl or heteroaralkyl; or

R and R’ combined together form a methylenedioxy group provided that R and R’ are

attached to carbon atoms adjacent to each other; or

R and R’ combined together with the carbon atoms they are attached to form an
optionally substituted 5- to 6-membered aromatic or heteroaromatic ring provided that R and
R’ are attached to carbon atoms adjacent to each other; or

R-C and R’-C may independently be replaced by nitrogen;

X is -Z-(CHy),-Q-W wherein Z is a bond, O, S, -C(O)- or -C(O)NRs- in which

Rs is hydrogen, alky! or aralkyl;

p is an integer from 1 to 8;

Q is a bond provided that Z is not a bond when p is 1; or

Q is -O(CHy),- or -S(CHy)r-, in which r is zero or an integer from 1 to 8; or

Q is -O(CHy)1.80~, -S(CH2)1.50-, -S(CH>)1.5S-, -C(O)- or -C(O)NRs- in which Rg is
hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyl; or

Q is -NRg-, -NRsC(O)-, -NRsC(O)NH- or -NRsC(O)O- provided that p is not 1;
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(CHYYm RORQL is radical in which R is hydrogen or optionally
substituted alkyl; R' is hydrogen, optionally substituted al kyl, al koxy or
hal ogen; WoDi0s/04a985 nt eger from1l to 2; -60 WD 03/043985 PCPCERPAZ/ABARS Y is
hydrogen; R4 is hydrogen; R and R are independently hydrogen, hal ogen,
optionally substituted Cl1_6al kyl or Cl_6al koxy; or R and R conbined

toget her form a nethyl enedi oxy group provided that R and R are attached
to carbon atons adjacent to each other; Zis a bond, 0, Sor -C(ONR5- in
which R5 is hydrogen, alkyl or aralkyl; pis an integer froml1l to 5 Qis
a bond provided that Z is not a bond when pis 1; or Qis -QCH2)r or
-S(CH2)r in \m'%ﬁyﬁoq"é\/"f@f'd?ef%fPCG'Y'saf@k'ﬁg"csr-heéﬁroafem fR6- in which R6 is

hydr ogen, optjonally substituted al kyl, cycloal kyl, aryl, heteroaryl,
aral kyl or héé’ @H@a%‘%ﬁé‘?ﬂ ",098‘_}‘9@’? the 2gen Jigm dp yich theydreatipried fgrm a
-NRSC(O) O pravvé d2andriedred bicelid @ing lwhick\may KeysdtioAhilubsitiiel oPmay _
het erocyclyl; or Wand R6 taken to&t her with the nltrogen atomto which

they are att ZOREIP prptherheteropigmsploriesEemOXYIRN, Mitiogep BRG SUKi ch may be
opti onala:#/ substi_tujyed or Eray contai n anot her heteroatom sel ected from
oxygerf' afiharggestticaly aqeepigple sgit therpefaphare eRtcRLisPMer theresh s BiXWiEe of ¢ her eof ;
or an opfitaldsdmérs amaeoft hereof ; or a m xture of optical isoners thereof. 3.
A conpound according to claim2, wherein (CH2 R3 -kr

2. A compound according to claim 1 of the formula
R
=35 (1A)
o} \(\) L
wherein
RZ

R,0
Lis 0 radical in which R; is hydrogen or optionally substituted alkyl;
Rz and R; are hydrogen; or

Rz and R; combined are alkylene which together with the carbon atoms they are
attached to form a 6-membered ring;

n is zero or an integer from 1 to 2;
Y is hydrogen;

R4 is hydrogen; or

Lis 0 radical in which R; is hydrogen or optionally substituted alkyl;
R” is hydrogen, optionally substituted alkyl, alkoxy or halogen;

m is an integer from 1 to 2;
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RIOL is radical in which RL is hydrogen or optionally substituted al kyl;
R2 and R3 are hydrogen; n is zero or an integer from1l to 2; or -61 WO
03/ 043985wB@3NEP8?/ 13025 R' (CH). R QL is radical in ®Ror@roRI30RS
hydrogen or optionally substituted alkyl; R' is hydrogen; mis an integer
from1l to 2; Ris hydrogen, halogen, optionally substituted Cl-6al kyl or
Cl-6al koxy; R is hydrogen; Zis a bond, O or S; pis an integer from1l to
5; Qis a bond provided that Z is not a bond when pis 1; or Qis 0, S or
-C(ONR6- in which R6 is hydrogen, optionally substituted al kyl or

cycloal kyl; or Qis -NR6-, -NRSC(ONH or -NRSC(O O in which RS is

hydr ogen, al R(y‘ﬁ h&s@lroaem kyI provided that p is not 1; Wis cycloal kyl, aryl
or heterocyc 4 y(\_r(ﬂand R6 taken together with the nitrogen atomto which
they are att ﬁy d - to 10-nenbered bicyclic ring, WhICh may be

oxygen. L.th?%@ﬂiﬁ’ SRR PP FRRS B R Phrone SURTAREFSMLR | 0T eor

or an @ptkoat of somer thereof; or a mxture of optical isomers thereof. 4.
A conpound according to clai m3 of the formila R Z-(CH)P QW
R and R’ combined together form a methylenedioxy group provided that R and R’ are

attached to carbon atoms adjacent to each other;
Zis abond, O, S or -C(O)NRs- in which Rs is hydrogen, alkyl or aralkyl;
p is an integer from 1 to 5;
Q is a bond provided that Z is not a bond when p is 1; or
Q is -O(CHpy),- or -S(CHy),- in which r is zero; or

Q is -C(O)- or -C(O)NRg- in which Rg is hydrogen, optionally substituted alkyl,
cycloalkyl, aryl, heteroaryl, aralkyl or heteroaralkyl; or

Q is -NRg-, -NRsC(0)-, -NRsC(O)NH- or -NR;C(O)O- provided that p is not 1;
W is cycloalkyl, aryl or heterocyclyl; or

W and R taken together with the nitrogen atom to which they are attached form a 9-
to 10-membered bicyclic ring, which may be optionally substituted or may contain another

heteroatom selected from oxygen, nitrogen and sulfur;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

3. A compound according to claim 2, wherein

Lis 0 radical in which R; is hydrogen or optionally substituted alkyl;
R, and Rj are hydrogen;

n is zero or an integer from 1 to 2; or
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0 wherein -62 WD 03/043985 PCT/ EP02/ 13025 Rio (C... H2)~ L is radical in
which Rl is hydrogen or optionally substituted alkyl; n is zero or 1; or
(CH2) m RyvOo/osssradical in which RL is hydrogen or opti @calEpy2/sstit ut ed
al kyl; mst; R is hydrogen, hal ogen, optionally substituted G _6al kyl or
Cl. 6al koxy; Zis a bond, Oor S; pis an integer fromlto 5; Qis a bond
provided that Z is not a bond when pis 1; or Qis 0, Sor -C(ONR6- in
which R6 is hydrogen, optionally substituted al kyl or cycloalkyl; or Qis
-NR6-, -NRSC(ONH or -NRSC(O O in which R5 is hydrogen, alkyl or aralkyl
provided that p is not } Wis cycloal kyl, aryl or heterocyclyl; or Wand
R6 taken together w he nitrogen atomto which they are attached form a
9- to 10-nenbered bhj ic ring, which may be optionally substituted or may
cont ai n anot her @t €y0at om sel ected from oxygen, nitrogen and sulfur; or a
phar maceut i caR table salt thereof; or an optical isomer thereof; or
a mxture of opflical xsoners thereof. 5. A conpound according to claim4,

wherein - §35 WO 03/ 043985 R BRARICA #Q Fohy drodn@r Gitinally substituted alkyi;
R” is hydrogen;

m is an integer from 1 to 2;
R is hydrogen, halogen, optionally substituted C,.salkyl or C,.salkoxy;
R’ is hydrogen;
Zisabond,OorS;
p is an integer from 1 to 5;
Q is a bond provided that Z is not a bond when p is 1; or

Qis O, S or -C(O)NRg- in which Rg is hydrogen, optionally substituted alkyl or
cycloalkyl; or

Q is -NRg-, -NRsC(O)NH- or -NRsC(0)O- in which Rs is hydrogen, alky! or aralkyl
provided that p is not 1;

W is cycloalkyl, aryl or heterocyclyl; or

W and Rg taken together with the nitrogen atom to which they are attached form a 9-
to 10-membered bicyclic ring, which may be optionally substituted or may contain another
heteroatom selected from oxygen, nitrogen and sulfur;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

4. A compound according to claim 3 of the formula
R
Z-(CH,),-Q-W
Nz (1B)
o}
wherein
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Lis radical in which RL is hydrogen; and n is zero or 1; R is hydrogen,
hal ogen, optionally substituted ClL 6al kyl or Cl_6al koxy; Z is a bond, O or
S, pis awoinneyss froml to 4, Qis a bond provided that PETIEPOZIOI022 bond
when pis 1; or QsQrS; Wis aryl or heterocyclyl; or a pharmaceutically
acceptabl e salt thereof; or an optical isomer thereof; or a m xture of
optical isoners thereof. 6. A conpound according to claim4, wherein \ |
Rio Lis radical in which RL is hydrogen; R is hydrogen, hal ogen,
optionally substituted Cl1_6al kyl or Cl_6al koxy; Zis a bond, O or S; pis
an integer froml to 4, Qis a bond provided that Z is not a bond when p is
1, or QsQorsS }é{_, aryl or heterocyclyl; or a pharmaceutically acceptable

sal t thereof; g@r tical isomer thereof; or a mxture of optical
i somers thereof. 03/ 043985 PCT/ EP02/ 13025 7. A conpound accordi ng
r

to claim4, whergin the asymmetric center inradical Lis in the (R
configurat kis: of a pharrﬁ@!@@'m whighi Ry i brdpeempreonsignallyisybpiigied akyhA conpound
according to cI aim 4,1 wherein Rl is hydrogen or optionally substituted

al kyl; Ris Ryuf¥88&h ¥al ogen, optionally substituted C1_6al kyl or

Cl_6al koxy; Zi sQOorsS;

(CH,),
R,om);\
Lis 0 radical in which R; is hydrogen or optionally substituted alkyl;
mis1;
R is hydrogen, halogen, optionally substituted C.salkyl or C4.calkoxy;
Zis abond, O or S;
p is an integer from 1 to 5;
Q is a bond provided that Z is not a bond when p is 1; or

Qs O, S or -C(O)NRg- in which Rg is hydrogen, optionally substituted alkyl or

cycloalkytl; or

Q is -NRg-, -NRsC(O)NH- or -NRsC(0)O- in which Rs is hydrogen, alkyl or aralkyl
provided that p is not 1;

W is cycloalkyl, aryl or heterocyclyl; or

W and Rs taken together with the nitrogen atom to which they are attached form a 9-
to 10-membered bicyclic ring, which may be optionally substituted or may contain another

heteroatom selected from oxygen, nitrogen and sulfur,

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

5. A compound according to claim 4, wherein
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pis 2 Qis a-NR6- in which R6is |lower alkyl; Wis aryl or

het erocyclyl; or a pharmaceutically acceptable salt thereof; or an optical

i soner thwoeof3398F a m xture of optical isoners thereof. PET/EROTOIRDUN
according to claim8, wherein R is hydrogen, chloro, n-propyl or methoxy;
or a pharmaceutically acceptable salt thereof; or an optical isoner
thereof; or a mxture of optical isonmers thereof. 10. A conpound according
to claim4, wherein Rl is hydrogen or optionally substituted alkyl; Ris
hydr ogen, hal ogen, optionally substituted Cl_6al kyl or Cl_6al koxy; Zis a
bond; pis 2; Qis a-C(ONR6- in which R6 is optionally substituted al kyl;
Wis aryl or hetengCyelyl; or -65 WO 03/043985 PCT/ EP02/ 13025 Wand R6
taken togethegow t) the nitrogen atomto which they are attached forma 9
to 10- menbered ycINi\g ring, which may be optionally substituted or may
contain another lheteroatom selﬁ‘%ed fhom OXX%{TQ ni tro en and sul fur; or a
phar maceut Féal | y° accept dprisaldn Hasrig Gydroge SpEiZ |sorrer t hereof ;: or
a mxture of optical isoners, th daccordlngto clai m
10, wher ei R is RY§regeRdiaRseR; ortiong yosu ﬁt'ﬁb’%eéip% 63@‘%’%%‘% Pior a
pharmaceutically acceptable salt thereof; or an optical isomer thereof; or
a mxture &fiS a@ﬁf‘?j’c%lorlssorrers t her eof . 12 A conmpound according to claim4,
wherein R, is h dr oge ptl onal ly substituted al kyl; R is hydrogen,

hal ogen, oBt'$6'héﬂ g ?l? Ut ed G _6al kyl or Cl1_6al koxy;

Q is a bond provided that Z is not a bond when p is 1; or
QisOorsS;
W is aryl or heterocyclyl;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

6. A compound according to claim 4, wherein

R,0 \

Lis 0 radical in which Ry is hydrogen;

R is hydrogen, halogen, optionally substituted C,.salkyl or C,.galkoxy;
Zisabond, OorS;

p is an integer from 1 to 4;

Q is a bond provided that Z is not a bond when p is 1; or
QisOorS;

W is aryl or heterocyclyl;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.
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Zis abond, Oor S; pis aninteger from2 to 3; QsOorS;, Wis aryl or
het erocyclyl; or a pharmaceutically acceptable salt thereof; or an optical

i soner thwWo®M1398% a m xture of optical isonmers thereof. PCIEPR/cHAPOUN
according to claim 12, wherein R is hydrogen, chloro, n-propyl or nethoxy;
or a pharmaceutically acceptable salt thereof; or an optical isoner

thereof; or a mxture of optical isonmers thereof. 14. A conpound according
to claim12, wherein Wis selected fromthe group consisting of: -66 WO
03/ 043985 PCT/ EP02/13025 ccl' 3D'" 77 9f 1 [/ M0zS Ff 91 SF F3CO

a7a7 OOCH/ pand or a pharmaceutically acceptable salt thereof; or an
optical i shrempotret aesording taclaind.wwheren theopdymingtric soter B rafiegdldds N 15. A

conmpoun rdi toclaim4, wherein R, is hydrogen or optionally
subst eﬂﬁg@;@pgiﬁrﬁ;@nR i s hydrogen, hal ogen, optionally substituted Cl_6al kyl

or CloP?L}l\(é??%éeutically acceptable salt thereof.

8. A compound according to claim 4, wherein
R, is hydrogen or optionally substituted alkyl;
R is hydrogen, halogen, optionally substituted C,salkyl or Cy.galkoxy;
ZisOorS;
pis2;
Q is a -NRs- in which Rg is lower alkyl;
W is aryl or heterocyclyl;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.
9. A compound according to claim 8, wherein
R is hydrogen, chloro, n-propyl or methoxy;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.
10. A compound according to claim 4, wherein
R, is hydrogen or optionally substituted alkyl;
R is hydrogen, halogen, optionally substituted Ci.galkyl or Cy.salkoxy;
Zis a bond;
pis2;
Qs a -C(O)NRg- in which R is optionally substituted alkyl;

W is aryl or heterocyclyl; or
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ZisOorS, pis an integer froml to 2; Qis a bond;, Wis aryl or
heterocyclyl; or a pharmaceutically acceptable salt thereof; or an optical
i somer orwa oaix9ss e of optical isoners thereof. 16. A comp@mrd2/awedrdi ng
to claim 15, wherein R is hydrogen, chloro, n-propyl or methoxy; or a
pharmaceutically acceptable salt thereof; or an optical isonmer thereof; or
a mxture of optical isoners thereof. -67 WO 03/043985 PCT/ EP02/ 130251 17.
A conpound according to claim15, wherein Wis selected fromthe group
consisting of: FI1 FBC0-CCOOO F3CN /I - NN - N --( F30 OOF

F3C1 O/ f 9) -~ SNNFSF3CSI | S9f1 FSI F3BCSI ~-C a a)
) O O O |W and R{taker tagethek yith the nitgpgen atom to which they are attached form a 9-

to 10-membered bicyclic ring, which may be optionally substituted or may contain another

heteroatom selected from oxygen, nitrogen and sulfur;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.
11. A compound according to claim 10, wherein
R is hydrogen, chloro, n-propyl or methoxy;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.
12. A compound according to claim 4, wherein
R, is hydrogen or optionally substituted alkyl;
R is hydrogen, halogen, optionally substituted Ci.salkyl or Gy.galkoxy;
Zisabond, O or §;
p is an integer from 2 to 3;
QisOorS;
W is aryl or heterocyclyl;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.
13. A compound according to claim 12, wherein
R is hydrogen, chloro, n-propyl or methoxy;
or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

14. A compound according to claim 12, wherein W is selected from the group consisting

of:
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SS N N\ O~a) ) aa O0HHIkyl NWalkyl / I NOCN 1\ Nf/ 99a0
O/ -is,0IN I/ \I />0/ \\ 1/ - HON " and or a pharmaceutically
accept ablwogaloszssher eof ; or an optical isomer thereof; or PaTmPRY/130RS Of
optical isomers thereof. 18. A conmpound according to claim15, wherein R

I s hydrogen or optionally substituted al kyl; R is hydrogen, hal ogen,
optionally substituted C1_6 al kyl or Cl1L 6 al koxy; Zi sOorS;, -68 WO

03/ 043985 PCT/ EP02/13025 pis 2; Qis a bond; Wis selected fromthe group
conS|st|ngoftisOCLII)I00I |l xo~a Ss OO~rr / Nel/l
INN/ N/ [/ NI, I I N-- Tf|

e ao oo @?@ é@i
sacediivavediiioncad

\J\@C/’O\Eji\/and;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.
15. A compound according to claim 4, wherein

R, is hydrogen or optionally substituted alkyl;

R is hydrogen, halogen, optionally substituted Ci.salkyl or C;¢alkoxy;

ZisOorS;

p is an integer from 1 to 2;

Q is a bond;

W is aryl or heterocyclyl;
or a pharmaceutically acceptable salt thereof; or an optical isomer or a mixture of optical
isomers thereof.
16. A compound according to claim 15, wherein

R is hydrogen, chloro, n-propyl or methoxy;

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.
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I TNN/ NIL I/ V1T 1/ 11 Sa ocg aSxOO0O0Oa, 99aNSSN C

OC-DD 0--,"0 Taa, a NC-~N and 9 or a pharmaceutically acceptable salt

t her eof ; wo 0am439g3 i cal isoner thereof; or a mxture of opCIrERL2/1IPIErS

t hereof. 19. A conpound according to claim1l, which is selected fromthe

group consisting of:

(R -1-{4-[4- (4- Phenoxy- 2- propyl - phenoxy) - but oxy] - benzenesul f onyl } -azeti di ne

-2- carboxylic acid;

(R) 1-{4-[3-(4- Phenoxy 2- propyl - phenoxy) - pr opoxy] - benzenesul f onyl } -azetidin
rboxylic aci

(R~ 157" (&Y srbngi R Snareingito gl J6. WDFiRB39PC'8R HPENBEAIPUHSAEIHRG | i ne-

2- catoboxyl ic acid; -69 WO 03/043985 PCT/ EP02/ 13025

(R -1-{4-[2-(4-Fl uoro-phenyl)-5-nmethyl -oxazol - 4-yl met hoxy] - benzenesul f onyl }

- azet jH ne- ' boxy ;
R e e T
benzend I foﬁy azelidi ne=Z-car®d

(R -1- {:4 [2-(3,5 -Bis-trifluoronet hyl - phenyl ) - 5- et hyl - oxazol - 4- yl met’hoxy] - b
enzene-
4 | N N N
L o0 0 ~0X
’ O b 0 y o b
N. N N N
O~ O O O
S S S 'S
/NI /NI /5
F F.C
<L 0 @ ad |

N alkyl
\N NH / ©ik

lkyl

J\ @ l @ l @Cl -
o { O @/H,Q KEO”

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of

optical isomers thereof.

18. A compound according to claim 15, wherein
R, is hydrogen or optionally substituted alkyl;
R is hydrogen, halogen, optionally substituted C,.¢ alkyl or Cy.s alkoxy;
ZisOorS;
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sul fonyl }-azeti di ne- 2-carboxylic acid;

(R -1-{4-[ 2- (5- Met hyl - 2- phenyl - oxazol - 4-yl) - et hoxy] - benzenesul f onyl }-azeti d
i ne-2- cawbmsypkioss aci d; PCT/EP02/13025

(R -1-{4-[4- (4-Phenoxy- 2- propyl - phenoxy) - but oxy] - benzenesul f onyl ) - pyrrol i di
ne-2- carboxylic acid;

(R -1-{4-[ 3- (4- Phenoxy- 2- propyl - phenoxy) - pr opoxy] - benzenesul fonyl }-pyrrolid
i ne-2- carboxylic acid,

(R -1-(4-{3-[2-Propyl -4-(4-trifluoronethyl - phenoxy) - phenoxy] - pr opoxy} -
benzenesul faonyl ) - pyrrol i di ne-2-carboxylic acid,
(R)-1-{4-[?JfﬁiPhenoxy-Z-propyl-phenoxy)-ethoxy]-benzenesulfonyl}-pyrrolidi

ne-2- carboxylic acid,

(R-1-(4-{ %23 '?5% -4-(4-trifluoromethyl - phenoxy) - phenoxy] - et hoxy} -
benzenesul\/&?ﬁ% %} (%rroll |ne 2- car poxyl j ¢ aci d;

(R) 1-{3- K§jede Fomihe GEMRGPNSISERGBY | - phenoxy) pr opoxy] - benzenesul f onyl

- pyrrolidine-2 carbo ylic aC|d

(R) 1-{3- 0 | or o- 4- pheno propyl.- phen xy] -b nza’nesgl fonyl }
- pyrr -2 C yI Q f
(R) - 1- 4 Ph no oxy] suI fonyl }

- pyrrol i di ne-2:car boxyl i c aci d; ’
(R) - 1-{4-[ 3 (4- Phenoxyg 2- propyl - noxy) propyl sul fanyl] benzenesul fonyl }-
pyrroliding-2-carboxyljc_acid;

(R -1- 2-§4- Phy- pr op hen x u |- (L fonyl}-
pyr r ol - car bg . aci d, 0o 03/ P& 'c"' 3

(R -1- {4 [3 (4- Phenoxy 2- pr opyl - phenoxy) - pr opyl ]*- benzenesul fonyl } - pyrrol i di
ne-2- carboxylic acid; 1
(R) 1- [4 ( I\/bt hyI 2- phqnyl oxazol - 4-Tyl met hox 3

=Xq sulfony rrolidin
Cad | O @
(R) 1Iu h@ (:‘Zm ” oxy | fonyl }
o}

¥

oo o QU0 @@3

or a pharmaceutically acceptable salt thereof; or an optical isomer thereof; or a mixture of
optical isomers thereof.
19. A compound according to claim 1, which is selected from the group consisting of:

(R)-1-{4-[4-(4-Phenoxy-2-propyl-phenoxy)-butoxy]-benzenesulfonyl}-azetidine-2-
carboxylic acid;

(R)-1-{4-[3-(4-Phenoxy-2-propyl-phenoxy)-propoxy]-benzenesulfonyl}-azetidine-2-
carboxylic acid;

(R)-1-[4-(5-Methyl-2-phenyl-oxazol-4-ylmethoxy)-benzenesulfonyl]-azetidine-2-
carboxylic acid;
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pyrrolidi ne-2-carboxylic acid;

(R -1-{4-[5-Methyl -2-(4-trifluoronethyl-phenyl)-oxazol -4-yl net hoxy] -
benzenesuwWbmaypk3spyrrol i di ne- 2- car boxyl i c aci d; PCT/EP02/13025

(R -1-{4-[2-(3,5-Bis-trifluoronethyl-phenyl)-5-net hyl -oxazol - 4-yl net hoxy]-b
enzene- sul fonyl}-pyrrolidine-2-carboxylic acid;

(R)-1-[4-(2-Bi phenyl - 4-yl - 5- net hyl - oxazol - 4- yl net hoxy) - benzenesul f onyl ] - pyr
rolidine- 2-carboxylic acid;

(R) - 1-[ 3- Met hoxy- 4- ( 5- net hyl - 2- phenyl - oxazol - 4-yl met hoxy) - benzenesul f onyl ] -
pyrrolidine-2-carboxylic acid;

(R) - 1- [ 3- CARYGA d4d2(&Forepheny) sheaivk-exazebf-yimsthont-besegnesidiopdires ul f onyl | -

PYT 1 Olaiz8iidies-B-capsdXONyAdig aci d;
(R) -1-[4-(5-Met hyl - 2-phenyl - oxazol - 4-yl net hoxy) - 3- propyl - benzenesul f onyl ] -

pyrrolidi nER%/;f{ﬂ-f[mwl-@-(a%fﬂjoromethyl-phenylg-oxazol-4- Imethoxyg)-

(R -1-[4-(5-Methyl - 2- phenyl - oxazol -4-yl net hyl sul fanyl ) -“benzenesul f onyl ] - pyr
roli dibﬁ@Ze"Z’-SH'écPrb’ﬁ figingrgrqgrboxylic acid;
(R -1-{4-[2-(4-Fl uor o- phenyl ) - 5- net hyl - oxazol - 4-yl et hyl sul f anyl ] - benzenesu
| fonyl }- m{B}-&T{ﬂd?-ﬁ%_Sjg%-g}ﬂng)gmqtlyl-gp’?w,l)-5—methyl—oxazol-4-ylmethoxy]-benzene-

(R) - 1s(ifordyp=-dYetigink-22cdBodylid Adigror onet hyl - phenyl ) - oxazol - 4-yl met hyl sul f anyl ] -
benzenesul fonyl } - pyrrolidi ne-2-carboxylic acid,

(R-1-{4-] 21%1-37{5-%@(5»1\/@&)&-bwhéﬁym(aydl:mF@mbiyﬁeﬁﬁén!amhlfdhy%géﬁdﬂnécbnet hyl sul f
anyl] benzenesul fonyl }-pyrrolidine-2-carboxylic acid;
(R) - 1.cpRopYic@idipt hy| - 2- phenyl - oxazol - 4-yl ) - et hoxy] - benzenesul f onyl } - pyrr ol

idine-2- ¢ oxyl i id; -71 WD 03/043985 PCT/ EP02/ 13025

(B "5 5. VRS 4 BR et ropviBhenem PR RS BPIdE 2 enesul f on
yl}- prMmdoRyliccHone- 2- car boxylic acid;

(R -1-{3-Cnhloro-4-[ 2-(5-net hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] - benzenesul f ony

|'}- pyrrol i(lr'}l}—I‘ll5{4@3-‘r(‘—;i%lrlPhth()éinﬂﬂipr_@]?%/lcb'henoxy)-ﬁr(l)pox%]-benlzenesulfonylI}-pyrrollidine-2r—1
(R)_lbgﬁk&%khgﬁkbt yl -2-(4-trifluoronethyl-phenyl)-oxazol -4-yl]-ethoxy}-
(R)-1-(4-{3-[2-Propyl-4-(4-trifluoromethyl-phenoxy)-phenoxy]-propoxy}-
benzenesulfonyl)-pyrrolidine-2-carboxylic acid;
(R)-1-{4-[2-(4-Phenoxy-2-propyl-phenoxy)-ethoxy]-benzenesulfonyl}-pyrrolidine-2-
carboxylic acid;
(R)-1-(4-{2-[2-Propyl-4-(4-trifluoromethyl-phenoxy)-phenoxy]-ethoxy}-
benzenesulfonyl)-pyrrolidine-2-carboxylic acid;
(R)-1-{3-Methoxy-4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxy]-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;
(R)-1-{3-Chloro-4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxy]-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;
(R)-1-{4-[3-(4-Phenoxy-2-propyl-phenoxy)-propoxyl-3-propyl-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;
(R)-1-{4-[3-(4-Phenoxy-2-propyl-phenoxy)-propylsulfanyl}-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;
(R)-1-{4-[2-(4-Phenoxy-2-propyl-phenoxy)-ethylsulfanyl]-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;
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benzenesul fonyl ) - pyrrolidi ne-2-carboxylic acid,

(R -1-{4-[ 2- (5- Met hyl - 2- phenyl - oxazol - 4-yl) -et hyl sul fanyl ] - benzenesul f onyl }
- pyrrol inprga®9sar boxyl i ¢ aci d; PCT/EP02/13025

(R -1-{4-[4-(4-Phenoxy- 2- propyl - phenoxy) - but oxy] - benzenesul f onyl } - 2, 3-di hyd
ro-1 H indol e-2-carboxylic acid,

(R -1-{4-[ 3- (4- Phenoxy- 2- propyl - phenoxy)-propoxy] - benzenesul fonyl } - 2, 3-di hy
dro- 1 Hindol e-2-carboxylic acid,

(R -1-{4-[ 2-(4-Phenoxy- 2- propyl - phenoxy) - et hoxy] - benzenesul f onyl } - 2, 3-di hyd

1 H
E%) 1- {3I %@Lgﬁélﬁ?{ gﬁ ’éﬂ%e‘?ngﬁ-p?eB?’fﬂ)ﬂoPdH%B%%eSHF%BWIVOM'PPzgheSuI f onyl
} - 2, 3cafboryiidragidt H- i ndoI e- 2-carboxylic acid;
(R -1-{3-Chl oro-4-[ 3-(4- phenoxy- 2- propyl - phenoxy) pr opoxy] - benzenesul f onyl }

- 2 3 di hy ¢rp1 2[44('5-M76¢WI-Q -phefyl fo&@i@(l&)ﬂm@mod%) benzenesulfonyl]-pyrrolidine-2-
L%ﬁ%@ Met - 2- phenyl - oxazol - 4- yl net hoxy) - benzenesul f onyl | - 2, 3- di hydr
o 1 HeARgbIc& carboxyllc aci d;

O b E L BBl S bags o BB onesy f o)

(R) - 1pjydelidnevRichstoxic(akid;r i f | uor omet hyl - phenyl ) - oxazol - 4- yl net hoxy] -
benzenesul fonyl } -2, 3-di hydro-1 Hindol e-2-car boxylic acid;

(R -1-{4- I[ ];ZRX &{E{Bw&tﬁyl-ef(hmﬁmm&w&:-qhbﬁylybiazgkmyltrﬂratﬂwo@}cgzoI 4-yl met hoxy] - b
enzen sul fo ro-1 Hin e- 2-car boxylic aci

(R) - 1 pRz W&Pﬁg@m\’(@ﬂh&xﬁw b?)qﬂ'ﬁeaﬂﬂo oxazol - 4- yl met hoxy) - benzenesul f onyl | -
(ZR;)’ 1d| hydr IQ ‘} {y_[é rgjg His- glfl&(?i{)rtl)’l%“‘ Ipﬁen‘% 5d methylzoxazopg é/l(r)ndé r?c%(‘?] ecr;rz/ezlr%eP—0 2/13025
- [ 3- ClsLibory} fytroliding-Rydariibxpliveatyd; - oxazol - 4- yl nmet hoxy) - benzenesul fonyl ] - 2, 3-

di hydro-1 Hi ndol e-2-carboxylic acid;

(R) - 1- [ 4- ( RMe{hy2-Bidhphgaly}i-barathpl-oxbzyl4vpitathoxy )-BerzengyulifohgRaeruiginef onyl | - 2
, 3- d| é/d? H-| ndol e- 2-carboxylic acid;

(R) 1- [f qox - 2- phenyl - oxazol - 4-yl et hyl sul f anyl ) - benzenesul fonyl ] -2, 3

- di hydr o- (R)-1-[3—Methoxy-4-(5-methyl-2-phenyl-oxazol-4-ylmethoxy)-benzenesulfonyl]-

pyrrolidine-2-carboxylic acid;

(R)-1-[3-Chloro-4-(5-methyl-2-phenyl-oxazol-4-yimethoxy)-benzenesulfonyl]-
pyrrolidine-2-carboxylic acid;

(R)-1-[4-(5-Methyl-2-phenyl-oxazol-4-ylmethoxy)-3-propyl-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;

(R)-1-[4-(5-Methyl-2-phenyl-oxazol-4-yimethylsulfanyl)-benzenesulfonyl]-pyrrolidine-
2-carboxylic acid;

(R)-1-{4-[2-(4-Fluoro-phenyl)-5-methyl-oxazol-4-ylmethylsulfanyl]-benzenesulfonyl}-
pyrrolidine-2-carboxylic acid;

(R)-1-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-yimethylsulfanyl}-
benzenesulfonyl}-pyrrolidine-2-carboxylic acid;

(R)-1-{4-[2-(3,5-Bis-trifluoromethyl-phenyl)-5-methyl-oxazol-4-yimethylsulfanyl]-
benzenesulfonyl}-pyrrolidine-2-carboxylic acid;

(R)-1-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzenesulfonyl}-pyrrolidine-2-
carboxylic acid;
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1 Hindol e-2-carboxylic acid,

(R -1-{4-[2-(4- Fl uoro- phenyl ) -5-net hyl - oxazol - 4-yl net hyl sul f anyl ] - benzenesu
| fonyl } - ®OIBMiIe3r o- 1 H-i ndol e- 2- car boxyl i c aci d; PCT/EP02/13025

(R -1-{4-[5-Methyl -2-(4-trifluoromethyl-phenyl)-oxazol -4-yl met hyl sul fanyl ] -
benzenesul fonyl } -2, 3-di hydro-1 H-indol e-2-car boxylic acid,

(R -1-{4-[2-(3,5-Bis-trifluoronethyl-phenyl)-5-nethyl -oxazol - 4-yl net hyl sul f
anyl] benzenesul fonyl }-2, 3-di hydro-1 Hindol e-2-carboxylic acid;

(R-1-{4- [2 (5- I\/bt hyl - 2- phenyl oxazol - 4- yI) et hoxy] - benzenesul f onyl } - 2, 3-di
hydro-1 hgﬁj - 2-car b% c_ acid;

(R) -1-{3- Cﬁ ) Ttﬁo’@’S“' 'éﬁ??thﬁl %H@WI 06%9&“61)/1 etexyl-benzsresulieenyenesul f ony

| } -2, Jyrrlidnesie@addrylictid; e- 2- car boxyl i ¢ aci d;
(R -1-{4-[5-Met hyl -2-(4- trifluoronet hyl - phenyl) oxazol -

yl net hyl suI(Rﬁmxsicmwammssn@tﬁwwéﬁa@yémbt M%th%xﬂ%é?@éﬁéduﬁoﬁgﬂ}l
(4-trifluoronmethyl-phenyl)-oxazol -4-yl nethyl suI fanyl ] -

5_
benzer?&”'o'gme}'%ﬁ? lz«oxz"%ﬁt‘dﬁ' shydro-1 Hindol e-2-carboxylic acid; or a
pharmaceutl le sg/t thereof; or an enantioner thereof or a
it ur e of (e IEERY R Borosethi e Vb e o b oIt G var | on of
Pel’OXIb@ﬁmeQmﬂjriyf)Qj’yabmﬂmé\QIdamﬂ@ ddmegeptors (PPAR)  which method conprises
adm nistering to a manmal in need t hereof a therapeutically effective

amount of GRpEOAPPRHEHMethyt-bphehyi-ox2dol-44Ehiiediahgn-bbi@nes@rRingent  of
condi ti ons g_lated g%/ PPARs whi ch rrethod conprises administering to a
mamralPYiTAlidingsercaroxyisa therapeuti cally effective amount of a conpound of

claiml. -7 985 PCT/ EP02/ 130 The et ho cording to claim
217 i ch (R G R EPPABY ERIAPYEEE G HborE BN I SCMBI Ak on i t h
a t henrjoRsgicamlokylicedddzct i ve anount of insulin, insulin derivative or

m metic; insulin secretagogue; insulinotropic sulfonylurea receptor |igand,

insulin se¢Rpil{aI3(4- Pbé@:@m-mepylaihphawbmswmeme%hif@iyﬂ}ea,sgdir@ul%-1, GP-1

anal o i nhi bitor; HMG CoA reductase inhibitor; squal ene
synt hgyé"?#ﬁzg‘ﬁr%‘?xypp ¥%r LXR ligand; cholestyramine; fibrates; nicotinic

acid or as Qh)r- -?4-[2-(4-Phenoxy-2-propyl-phenoxy)-ethoxy]—benzenesulfonyl}-2,3-dihydro-1 H-
indole-2-carboxylic acid;
(R)-1-{3-Methoxy-4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxy]-benzenesuifonyl}-2,3-
dihydro-1H-indole-2-carboxylic acid;
(R)-1-{3-Chloro-4-[3-(4-phenoxy-2-propyl-phenoxy)-propoxy]-benzenesulfonyl}-2,3-
dihydro-1H-indole-2-carboxylic acid;
(R)-1-[4-(5-Methyl-2-phenyl-oxazol-4-yimethoxy)-benzenesulfonyl]-2,3-dihydro-1H-
indole-2-carboxylic acid;
(R)-1-{4-[2-(4-Fluoro-phenyl)-5-methyl-oxazol-4-yImethoxy]-benzenesulfonyl}-2,3-
dihydro-1H-indole-2-carboxylic acid;
(R)-1-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-ylmethoxy]-
benzenesulfonyl}-2,3-dihydro-1H-indole-2-carboxylic acid;
(R)-1-{4-[2-(3,5-Bis-trifluoromethyl-phenyl)-5-methyl-oxazol-4-yimethoxy]-benzene-
sulfonyl}-2,3-dihydro-1H-indole-2-carboxylic acid;

(R)-1-[3-Methoxy-4-(5-methyl-2-phenyl-oxazol-4-yimethoxy)-benzenesulfonyl]-2,3-
dihydro-1H-indole-2-carboxylic acid;
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23. A nethod for the treatnment of dyslipidema, hyperlipidem a,

hyperchol esterem a, atherosclerosis, hypertriglyceridema, heart failure,
nyocar di awoionfp#983 i on, vascul ar di seases, cardi ovascul ar PATSPay€®?25
hypertensi on, obesity, Syndrone-X, inflamration, arthritis, cancer,

Al zhei nmer' s di sease, skin disorders, respiratory diseases, ophthalmc

di sorders, inflanmmatory bowel diseases, ulcerative colitis and Crohn's

di sease, type-1 and type-2 diabetes which nethod conprises adm ni stering
to a mammal in need thereof a therapeutically effective anount of a

conmpound of cI aim1l. %Qar maceuti cal conposition conprising a
t her apeut i dBHi 5}3‘Qh"<§9t4 (Pamg lofrehestyl-gxazobfiybueiaony- b@P%ﬁﬂ?ﬁli'fquI]@g}ml nati on

W th QfifydRI-1RPISDAIREEIE @l | y acceptable carriers. 25. A
pharmaceutical conposition conprising a therapeutically effective anount of

a conpoungrpf [@J(@Jmemyuzqoweﬂmxa@élmynmmﬁdxypsipwyambhgahfw IpbjBect i ve

amount of insulin, insulin derivative or mneti¢; insulin secret agogue;

i nsul |W§F%b“én%qﬁ‘?cﬁmqw ac‘r‘dacept or ligand; i nsulin sensiti zer;

bi guani de; ha- gl ucosi dase inhibitors; GP-1, GP-1 anal og or mnetic
PP | i B S (PSR R RS D24 4 MR e M FR GBI bi ¢ or
FXR oriH-iXBoleld-&apekylie Beidest yr am ne; fibrates; nicotinic acid; or aspirin.
26. A pharmaceutical conposition according to any one of clainms 24 or 25

for the trRpYBL- (mtmy&bhmm%@;thywmbl hpirsRRYIsulfahyPBsrAatagoryipm a,
at her oscl er osi pertri g}é%cerl dem a, heart failure, nyocardi al

i nf ar &% 8‘1'?3’ r\gag-};mdgﬂe -RCeRXYE acidy g ovascul ar d| seases, hypertensi on,

obesity, dro tion, thrl e s disease,
skin disord 6 {Hﬁ%éﬁﬂ?ﬁ%@%%ﬁé@¥ -PhsEH Wé??ﬂ %%Y'ﬁ@f%ﬂ [ nf | ammat ory
bowel pefr&RRERSYI)E, SRR EH Gitlold-2-Baoslylicr@it)' S dl sease, inpaired glucose
tol erance, hyperglycema, insulin resistance, type-1 and type-2 di abetes.

27. A et hqg)-figa- /[Qi(l@sm@namatdnwmwbhad\ Wb-aidtngorgnigiméthyibafdngn-nul a - 74
WD 03/ 043985 PCT

1302 Vila) ORb wherein Ra and Rb are
i ndepdisagsnasyieylirog yd%f%’d@%!e'%'lcﬁﬁhg’&'ﬁl% y, trifluoronmethyl or
(R)-1-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzenesuifonyl}-2,3-dihydro-1H-

indole-2-carboxylic acid; and

(R)-1-{3-Chloro-4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzenesulfonyl}-2,3-
dihydro-1H-indole-2-carboxylic acid; (R)-1-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-
yimethylsulfanyl]-benzene-sulfonyl}-pyrrolidine-2-carboxylic acid,;

(R)-1-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-yimethylsulfanyl]-benzene-
sulfonyl}-2,3-dihydro-1H-indole-2-carboxylic acid;

or a pharmaceutically acceptable salt thereof; or an enantiomer thereof; or a mixture of

enantiomers thereof.

20. A method for the activation of Peroxisome Proliferator-Activated Receptors (PPAR)
which method comprises administering to a mammal in need thereof a therapeutically

effective amount of a compound of claim 1.

21. A method for the treatment of conditions mediated by PPARs which method
comprises administering to a mammal in need thereof a therapeutically effective amount of
a compound of claim 1.
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aryl; wherein the method conprises treating a conpound of the fornula a,
HORa N+ \ / | (VIIb) O wherein Ra and Rb have neanings as defined for
formul a Wbag/owiosh a chlorinating agent in acetonitrile. PRE3/EPIISREL hod
according to claim 27, wherein the chlorinating agent is phosphorus
oxychloride. 29. The nmethod according to claim 27, wherein the al kylating
agent of fornmula Vila is

4- chl oronet hyl - 5-net hyl - 2-[4-(trifluoronethyl)phenyl]-oxazole. 30. The
met hod according to claim27, wherein a conpound of formula VIIb is

pr epar ed condensi ng an al dehyde of the formula Ra - O\ ./ (Vllc H
wher ei 4¢- Rabeld’l’?d“ﬁg'oﬁﬁégrﬁ’ﬁ‘&ﬁf’ Rigdm é%’ wiieh methadrompriges P%EF‘WStWQQFF’(a'd :

2, 3- bWothoRnE imstaisinatith wie a tHeeageaticany 21Betfd dmburt bf inSulinNinktit derRagnrce of
an acid catal yst and an organic solvent; to afford conpounds of formula

VI | b. @ 78m@c.onsuinsegetaaenteposinaioric suipnyivrea regemerdivatddp®iiig to clai m
30, whenetirert Biuatiié: dgiabMedsidase FATRWS LT 0GP Ardnalogaf infimdaé P vor gani ¢
solvent is glacial acetic acid. -76

inhibitor;” HMG-CoA reductase inhibitor; squalene synthase inhibitor; FXR or LXR ligand;

cholestyramine; fibrates; nicotinic acid or aspirin.

23. A method for the treatment of dyslipidemia, hyperlipidemia, hypercholesteremia,
atherosclerosis, hypertriglyceridemia, heart failure, myocardial infarction, vascular diseases,
cardiovascular diseases, hypertension, obesity, Syndrome-X, inflammation, arthritis, cancer,
Alzheimer’s disease, skin disorders, respiratory diseases, ophthalmic disorders,
inflammatory bowel diseases, ulcerative colitis and Crohn’s disease, type-1 and type-2
diabetes which method comprises administering to a mammal in need thereof a

therapeutically effective amount of a compound of claim 1.

24, A pharmaceutical composition comprising a therapeutically effective amount of a

compound of claim 1 in combination with one or more pharmaceutically acceptable carriers.

25. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of claim 1 in combination with a therapeutically effective amount of insulin, insulin
derivative or mimetic; insulin secretagogue; insulinotropic sulfonylurea receptor ligand,
insulin sensitizer; biguanide; alpha-glucosidase inhibitors; GLP-1, GLP-1 analog or mimetic;
DPPIV inhibitor; HMG-CoA reductase inhibitor; squalene synthase inhibitor; FXR or LXR
ligand; cholestyramine; fibrates; nicotinic acid; or aspirin.

26. A pharmaceutical composition according to any one of claims 24 or 25 for the
treatment of dyslipidemia, hyperlipidemia, hypercholesteremia, atherosclerosis,
hypertriglyceridemia, heart failure, myocardial infarction, vascular diseases, cardiovascular
diseases, hypertension, obesity, Syndrome-X, inflammation, arthritis, cancer, Alzheimer’s
disease, skin disorders, respiratory diseases, ophthalmic disorders, inflammatory bowel
diseases, ulcerative colitis and Crohn’s disease, impaired glucose tolerance, hyperglycemia,

insulin resistance, type-1 and type-2 diabetes.

27. A method for the preparation of alkylating agents of the formula
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R, N Cl
/4 j(\ (Vila)
O
R,

wherein R, and Ry, are independently hydrogen, halogen, alkyl, alkoxy, trifluoromethyl or
aryl; wherein the method comprises treating a compound of the formula

ci
HO
R, e
@—( j( (Vib)
o
Ry

wherein R, and R, have meanings as defined for formula Vlla; with a chlorinating agent in

acetonitrile.

28.  The method according to claim 27, wherein the chlorinating agent is phosphorus

oxychloride.

29.  The method according to claim 27, wherein the alkylating agent of formula Vlla is
4-chloromethyl-5-methyl-2-[4-(trifluoromethyl)phenylj-oxazole.

30.  The method according to claim 27, wherein a compound of formula Vlib is prepared
by condensing an aldehyde of the formula

R, O
(Viic)
H

Ry

wherein R, and R, have meanings as defined in said claim; with 2,3-butadione monooxime

N—OH
>—< (Viid)
0

in the presence of an acid catalyst and an organic solvent; to afford compounds of

of the formula

formula Vllb.
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31.  The method according to claim 30, wherein the acid catalyst is gaseous hydrochioric
acid and the organic solvent is glacial acetic acid.
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